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Suite 201, 1090 King Georges Post Road,
s Edison, NJ 08837, e (201) 225-6116 ¢ FAX (201) 225-7037

TECHNICAL ASSISTANCE TEAM FOR EMERGENCY RESPONSE REMOVAL AND PREVENTION
EPA CONTRACT 68-01-7367

TAT-02~F-05531 MEMORANDUM

TO: Charlie Fitzsimmons, USEPA

FROM: Laura J. Amend, TAT II PM(/~\ li§
William J. Kowalski, TAT II QC W)

SUBJECT: Li Tungsten

Air Sampling Analytical Results Evaluation
TDD #02-8906-14,4,B

DATE: October 20, 1989

Attached to this report, please find Tables 1,2,3, and 4; entitled
Volatile Organic Analysis Summary, Metals Analysis Summary, Acid
Gas Analysis Summary, and Asbestos Air Sample Analysis Summary,
respectively. Each table compares sample concentrations of each
compound analyzed with several regulatory limits. As can be easily
observed, the reported results for all analytes are well below
their respectlve statutory limits. All values are reported in
ug/m®, except where otherwise specified. A brief description of
the statutes is as follows:

ACGIH TLV - (American Conference of Governmental Industrial
Hygienists Threshold Limit Value). Airborne concentrations
of substances which the ACGIH believes that nearly all workers
may be repeatedly exposed without adverse effect. These

values are recommendations and not backed by any regulatory
guidance.

OSHA TWA -~ (Occupational Safety and Health Act Time Weighted
Average). Maximum average airborne concentration/exposure in
any given 8-hour work shift of a 40~-hour work week.
Promulgated in 29 CFR Part 19106.1000, Subpart Z.

OSHA STEL - (OSHA Short Term Exposure Limit). Maximum
airborne 15-minute time weighted average concentration/
exposure at any time during workday (unless another time limit

is Spéleled) Promulgated in 29 CFR Part 1910.1001, Subpart
Z.

NIOSH TWA - (National Institute for Occupational Safety and
Health Time Weighted Average). Recommended exposure limits
based on a 10-hour workday. Not a regulatory guidance.

Roy F. Weston, Inc.
MAJOR PROGRAMS DIVISION

In Association with ICF Technology, Inc., C.C. Johnson & Malhotra, P.C., Resource Applications, Inc.,
and R.E. Sarriera Associates
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NIOSH ceiling - Recommended concentration above which workers
should never be exposed. These values are not backed by
regulation.

OSHA/NIOSH IDLH (OSHA/NIOSH Immediately Dangerous to Life and
Health). Designed in a joint effort between the Occupational
Safety and Health Administration and NIOSH for the purpose of
respirator selection. The maximum concentration from which,
in the event of respirator failure, a worker could escape
within 30 minutes without experiencing any escape-impairing
or irreversible health effects. These values are not backed
by regulation.

OSHA Action Level (for asbestos) - The regulatory lower limit
at which employers must provide training and medical
surveillance for personnel.

NY State Clearance lLevel: Established by the State of New
York as acceptable post-abatement air quality standards.

The asbestos air samples indicate levels of approximately one-half
the New York State clearance level. Therefore, according to New
York State guidelines and based on these sample analysis no
(further) asbestos remediation need be performed at this time.
However, visual inspection of the facility indicates that asbestos
containing materials are located throughout the site and appear
friable. The presence of bulk asbestos has been documented in the
bulk asbestos analytical results. Therefore, TAT can only surmise
that the asbestos air samples were collected during static
conditions, at a time when wind and passing workers could not raise
asbestos fibers from the surface into the atmosphere. TAT
recommends that a more comprehensive asbestos sampling program be
established and conducted and that an asbestos removal/mitigation
program be addressed as part of the overall scope of work for this
clean up.

The inorganic acid analytical results are rather confusing. For
nitrate and sulfate, the blank (IOA-14) shows similar results to
the samples. However, the chloride concentration for the blank
is significantly higher than any of the samples, and the blank
indicates elevated fluoride concentrations as well. These results
could be due to any of a number of scenarios. Since TAT does not
have access to a sampling QA/QC plan used during the sampling, TAT
has no way of knowing what sample handling protocol was followed,
or even if the blank was a) opened in the hot zone and no air
volume pulled through it, b) opened in the clean zone and shipped
with the samples, or c¢) shipped to the lab unopened. There may.
have been an error in sample labeling in the field, mishandling of
sample tubes in the field or the lab, or even contamination of the
blank in the lab when the analysis was run. NIOSH method 7903,
which was utilized to analyze the samples, calls for samples to be
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collected on silica-gel tubes at .2 to .5 liters/min. for a minimum
of 3 liters to a maximum of 100 liters. However, the throughput
when sampling for HF should not exceed 0.3 l/min. The lack of a
sampling plan makes it impossible to determine the throughput used
when collecting the samples or the actual volume collected. The
method publishes the worklng range for this analysis to be 0.01 to
5 mg/m (10 - 5000 ug/m®’), which is at least one order of magnitude
higher than the results obtained for these samples. Taking all
these possibilities into account, it is impossible to determine the
validity of the acid gas sample analysis. While the analytes
indicate levels far below their respective statutory guidelines,
TAT recommends the results be disregarded as inconclusive.

Attachments

Codes used in Tables 1-4

LFL - lowest feasible limit

LDL - lowest detection limit
SIXB - undergoing 6 (b) rulemaking
B - also found in lab blank

J - estimated value

- - no limit set by applicable agency/regulatlon

100925



volatile Organics Analysis Summary

(Table 1)

OSHA NIOSH NIOSH C i
voc-2 voc-3 voc-4 ACGIH OSHA o STEL-ug/m®  TWA-ug/m®  Ceiling- aretnogen
ug/m ug/m ug/m’ TLV ug/m TWA-ug/m : ug/m3

: (1987-88) (3/89) (3/89) (1986) (1986)
Chloromethane <1 <4 <1 105,000 105,000 205,000 LFL - Yes
Bromomethane <1 <1 «1 20,000 20,000 - - . .
Vinyl Chloride <1 <} <1 10,000 1,000(ppb) 5,000(ppb)  LDL - Yes
Chloroethane <1 <1 <1 2,600,000 2,600,000 - - . .
Methylene Chloride 0.68(5.78) 0.6(5.9) 2.6 350,000 500,000 - LFL - Yes
Acetone <1 <1 «1 1,780,000 1,800,000 2,400,000 590,000 - -
Carbon Disulfide <0.5 <0.5 <0.5 30,000 12,000 36,000 1,000 10,000 -
1,1-Dichloroethene <0.5 <0.5 <0.5 20,000 4,000 - - . .
1,1-Dichloroethane <0.5 <0.5 <0.5 810,000 400,000 - - . .
total-1,2-Dichloroethene <0.5 <0.5 <0.5 790,000 790,000 - - . .
Chloroform <0.5 0.2J¢2.0J) 0.3J 50,000 9,780 - - 9,600(60min)  Yes
1,2-Dichloroethane <0.5 <0.5 <0.5 40,000 4,000 8,000 1,000 2,000 Yes
2-Butanone <1.0 <1.0 <1.0 590,000 590,000 885,000 590,000 - .
1,1,1-Trichloroethane <0.5 0.3J(2.93) 0.3J 1,900,000 1,900,000 2,450,000 - 1,900,000 -
Carbon Tetrachloride <0.5 0.13¢1.0J) 0.2 30,000 12,600 - - 2,000(60 min) Yes
Vinyl Acetate <0.1 <0.1 <0.1 30,000 30,000 60,000 - . .
Bromodichloromethane <0.5 <0.5 <0.5 - - - - - Yes
1,1,2,2-Tetrachloroethane <0.5 <0.5 <0.5 7,000 7,000 - LoL . Yes
1,2-Dichloropropane <0.5 <0.5 <0.5 350,000 350,000 510,000 - - -
trans-1,3-Dichloropropene <0.5 <0.5 <0.5 5,000 5,000 - - - .
Trichloroethene <0.5 <0.5 <0.5 270,000 270,000 1,080,000 25,000 - Yes
Benzene <0.5 <0.5 <0.5 30,000 1,000 5,000 100 1,000 Yes
cis-1,3-Dichloropropene <0.5 <0.5 <0.5 5,000 5,000 - . . N
. 2-Chloroethylvinylether <1.0 <1.0 <1.0 - - - . - .
Bromoform <0.5 <0.5 <0.5 5,000 5,000 - . . R
2-Hexanone <1.0 <1.0 <1.0 20,000 20,000 - 4,000 - -
4-Methyl -2-Pentanone <1.0 <1.0 <1.0 - 205,000 300,000 - - -
Tetrachloroethene <0.5 - <0.5 <0.5 335,000 170,000 - LFL - Yes
Toluene ' <0.5 <0.5 <0.5 375,000 375,000 560,000 1,080,000  2,160,000(10 min) -
Chiorobenzene <0.5 <0.5 <0.5 350,000 350,000 - - . .
Ethylbenzene <0.5 <0.5 <0.5 435,000 435,000 545,000 - - .
Styrene <0.5 <0.5 <0.5 215,000 215,000 425,000 215,000 425,000 -
total Xylenes <0.5 <0.5 <0.5 435,000 435,000 655,000 -435,000 870,000 -
total Dichlorobenzene <3.0 <3.0 <3.0 300,000 450,000 675,000 - 300,000 -
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Cadmium
Copper
Chromium
Iron
Nickel
2inc

Lead
Silver
Sodium
Aluminum
Manganese
Arsenic
Beryllium
Molybdenum
Phosphorous
platinum
Selenium
Tellurium
Thallium
Tin
Titanium
vanadium
Yttrium
Zirconium

1cp-
ug/m3

<0.01
0.05
<0.01
0.18
<0.01
0.15
<0.15
<0.01
<0.01
0.50
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
0.13
<0.01
0.56
<0.01
0.22
<0.01
<0.01
<0.01

1cp-
Ugluﬁ

<0.01
0.09
<0.01
22.17
0.06
0.14
<0.15
0.76
1.97
0.15
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
0.02
<0.01
<0.01
0.04
<0.01
<0.01

Metals Analysis Sumnary

1cp-
Uglﬂa

<0.01

0.12
<0.01

0.45

0.05
<0.01
«0.15
«<0,01
<0.01

0.28
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01

0.01
<0.01
<0.01

(Table 2)

1cP-
ug/nﬁ

<0.01
0.06
<0.01
1.56
<0.01
0.12
<0.15
<0.01
<0.01
0.64
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
0.12
<0.01
<0.01
<0.01
<0.01
0.07
<0.01
<0.01

1CP-
ug/nj

0.06
0.07
<0,01
4.06
0.1
0.35
<0.15
<0.01
<0.01
1.79
2.83
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
0.19
<0.01
<0.01

1cp-
ug/ns

<0.01
0.02
0.03
0.36
<0.01
0.10
<0.005
<0.01
1.26
0.25
0.09
<0,50
<0,01
<0.01
<0.01
<0.01
<0.50
<0.01
0.03
<0.01
<0.01
0.18
<0.01
<0.01

ACGIH 3
TLV ug/m

50
1,000
500
1,000
1,000
10,000
150
100

10,000
5,000
200
2.0
5,000
100
1,000
200
100
100
2,000

50
1,000
5,000

OSHA 3
TWA ug/m

SIX8
1,000
1,000

10,000
1,000

10,000

50
10

15,000
5,000
500
2.0
10,000
100
1,000
200
100
100
2,000
50
1,000
5,000

OSHA

STEL ug/

Sixe

LI B I N )

bed b B
NIOSH 3 ulosu/osng
TWA ug/m IDLH ug/m
LFL -
25¢Cr V1) 500,000
15 -
5,000 -
100 -
- 10,000,000
2 . -
5 -
- 100,000
- 20,000
100 200,000
- 500,000

Carcinogen
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Chloride (from
Fluoride (from
Nitrate (from H
Sulfate (from W

HCL)
HF)
NOy)

55U,)

10A- 11
ug/m;

1.86
3.28
0.09
1.01

Acid Gas Analysis Sumary

10A-12
UQ/mi

0.41
2.78
<0.09 -

<0.9

(Table 3)

IOA-;S lOA-iL ACGIH 3
ug/m ug/m TLV ug/m
0.55 2.82 7,000
1.49 1.37 2,500
<0.09 0.10 5,000
«<0.9 1.0 1,000

OSHA 3
TWA ug/m

2,500
5,000
1,000

OSHA 3
STEL ug/m

5,000
10,000

s
-

NIOSH
TWA ug/m

2,500
5,000
1,000

N1OSH 3
Ceiling ug/m
7,000

5,000

Aw‘,

lDLH3
ug/m

140,000
25,000
250,000
80,000



-4 Asbestos Air Sample Analysis SMry

(Table &)
y Volume  Air Concentration OSHA OSHA N1OSH NY State
“ Sample # () fibers/cc TWA Action TWA Clearance
(fibers/cc) level (fibers/cc) level
- (fibers/ce) (fibers/ce)
4 01(T-00304) 1170 <0.0047 0.2 0.1 0.1 0.01
02(7-00385) 938 <0.0049 0.2 0.1 0.1 0.01
- 03(T-003069 1058 0.0047 0.2 0.1 8.1 0.01
' . 04(T-00307) 933 <0.0049 0.2 0.1 0.1 0.01
B 05(T-00308) « 904 <0.0051 0.2 0.1 0.1 0.01
A~
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TOTAL ANALYT/CAL SERVICES FOR A SAFE ENVIRONMENT

myTesT environmMental.

ANALYTICAL DATA REPORT PACKAGE

<‘CQ i

Direct Enviromental Inc.

Project No.: 83-16154
Log in No: 2644
P.0. No.: Pending

Date: October 26, 1989

290 Sanford Street

East Orange, NJ 0701

Att: Brent Thompsan
fef: Li Tungsten
SAWPLE LABORATORY TYPE OF
JOENTIFICATION NUMBER SAPLE
SEE NEXT PAGE

E&m gy:

PARAG K. SHiM, Ph. D.
ORGANIC LAB. MANAGER

MARLIN MC CRICKARD
INORGANIC LAB. MANAGER

OCUGLAS SHEELEY
LABORATCRY DIRECTOR

N.J. Cert § 73468

Je

DATE AND TIME OF
SAMPLE COLLECTION

WE CERTIFY THAT THIS REPORT IS A
TRUE REPORT OF RESLTS CBTAINED
FROM QUR TESTS OF THIS MATERIAL.

RESPECTRALLY SUBMITTED,

REMD GIGANTE
EXECUTIVE V.P.

Ropoc_‘ on sample(s) tumished by client applies 10 sampials). Report on sampie(s) ablained by us applies only to lot sampied. Information
contained herein is not 10 be used for reproduction excep! by special permission. Sampie(s) will be retained for thirty days maximum after date of
report uniess specifically requested otherwise by client. In the event that there are portions or parts- of sample(s) remaining after Nytest has
compieted the required tests, Nytest shail have the option of returning such sample(s) to the client at the client’'s sxpense.

box 1518 060 seaview bivd., port washingtor, ny 11050 o (516) 625-5500

0€600T



NyTest environmenital .

H
R Project No.: 89-16154
SAWPLE LABORATORY TYPE OF DATE AND TIME OF
— IDENTIFICATION NUMBER SAWPLE SAWPLE COLLECTION
-1 2644001 Waste 10/03/89
- 8-2 2644002 Waste 10/03/89
8-3 2644003 Haste 10/03/89
B4 2644004 feste 10/03/89
. o1 2644005 Waste - 16/03/89
: 0-2 2644006 01l 10/03/89
- 03 2644007 o 10/03/89
04 2544008 o 10/03/89
-5 2644008 011 10/03/88
A1 2644010 Kaste 10/03/89
W1 2644011 Hater 10/03/89
AN W2 2644012 Water 10/03/89
W-1-0 2644013 0il 10/03/89
- On-1-W 2644014 ater 10/03/89

o 100931



NyTest environmenia

inc.

Table of Contents
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Direct Environmental, Inc.
290 Sanford St, East Orange, N.J. 07018
201/677-1800 M FAX: 201/675-5919

Y
£

EPSYL [

CLIENT: 0/ 142 z

) Lo g g 3
CHAIN OF CUSTODY / FIELD DATA SHEET

CLIENTPROJECT SITE: ( _ /

TC U S TU /

PaGE [ or / CLIENT CONTACT: <7~ 7318 et/ PROJECT J0B NO.
TYPE N £
SAMPLE DESCRIPTIONALOCATION = Toowr MVEEY | samve | e | preservaTive | SUMBER OF COLLECTED ANALYSIS REQUESTED
f‘/ \ < “{"l (0% ce 2 | / KK: fo th : /Uq‘ k;CU "()h")
[3-2 > BASCS X lig | o " / €121 As 8o Jco JC 1Ph,
(s- 5 < Hig | oo -' / BRAT Hal Se L Anl W e,
l; 4‘ .-’l X “((1 i " L ﬁ’b’f nmﬁ QH , <u‘ﬁ' le; st h’{
. - '
0-1 v NV I " < [T VAL Ehad, A& 10dde,
c-= | aol L Y . z Cgr Byl <l e felx aledath
03 OLs NE 4 " A N4
a— 4 ~« 1 . N . 2 £O1
-
o-35 r ] o " . z NAx
A‘ [ )il AT D s u i i | KQT- /2 b0/ - Sera B lno J<NjaocCh
OH; SE. N \‘\Jl.l 2 : b&’l( EJ‘( :é_k}‘a-n
{t!rlln !‘C(J ’.'flas/f;»l{, P el 1‘\\/‘)41
W-l > WK X " " " / LBV p/—/ foxfmetly | Ho,l4)Ce LML}
w 'Z. ) b " " i / ;KLS' {lr LLr Nl(),- s .vs_r .2 N
A&J _‘ . - M\XW«< n " " " / /(/gf' -f”P ’(l‘:’;{ ety /~1w /./CL O(\A §
bo U eng] cmmally 2] 1 1] Wedle |-
REMARKS: . o SHIPPED BY: *
T weel frenarou wl UPs: CLIENT VEHICLE
FEDX: LAB VEHICLE:
OTHER: DE! VEHICLE: o
RELINQUISHED BY: RECEIVED BY: OATE: | TIME: REASON: RELINQUISHED TO LABORATORY BY: AGCEPTED FOR LABBY. DATE. | TIME
e Foidikrt [
9]
) 1 #ﬂ % % —
LABORATORY COMMENTS: - 4




II.

I1I.

Iv.

VI.

VII.

VIII.

IX.

nylest ervironmenicl..

Laboratory Deliverable
Check List

Cover Page, Format, and Laboratory Certification
{Include Cross Reference Table of Field I.D. # and
Laboratory I1I.D. #)

Chain of Custody

Summary Sheets Listing Analytical Results'Including
QA Data Information

Laboratory Chronicle and Methodology
Summary including Sampling Holding Time Check

Initial Calibration and Continuing Calibration
{Time & Date Summary)

Tune Summary (MS)
Blanks {Method, Field, Trip)
Surrogate Recovery Summary

Non-conformance Summary

B

Laporhidf& Manager

Check if
Complete

v

v
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nyfest environmental.. |

Laboratory Chrenicle
j Project No:89-16154
- Client Name:Direct Enviramenta)
B Date Received: 10/04/89
o Sample ID:As per chain of custody
- Organics Extraction:
— | 1. keids
d 2. BaseMeautrals
10/10/88
- 3. Pesticides/FC8s
- 4. Dioxin -
: Aalysis:
ot 10/11/89
. 1. Volatiles
' 2. Acids
T 3. BaseMeutrals
B 10/14/89, 10/18/89
4. Pesticides/PCBs
5. Dioxin
Section Supervisor
Review & Approval .
| e
- Inorganics:
— 10/16/89, 10/11/89
1. Metals
i 2. Cyanides
3. Phenols
- Other Aralysis:
- Section Supervisor
™ Review & Approval
Quality Control Supervisor
feviee & Agro] 100933

78|
If fractions are re-extracted and re-analyzed include dates for both.
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Nyfest envircnmental..

NON-CONFORMANCE SUMMARY

Project No: 89-16154

All samples were analyzed as per required protocols. All
organic analysis was performed at medium level and results

reported in ug/kg as received.
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METHODOLOGY SUNMAMRARY
NYTEST ENVIRONMENTAL INC.

BOUEOUS SAMPLE PREPRARATION (See reference 1 and 2 ] METHOD

ENA, Pesticides / PCB's Extraction (2) 3510

EA/ICP Sample Preparation (1) 200.7
Furnace Sample Preparation (1) 200.0
Mercury Sample Preparation (1) 245.1
Hexavalent Chromium Sample Preparation (1) 218.5

E4

NON-RQUEQUS EXTRACTIONS [See reference 2 ]

SOIL. AND SEDIMENT SAMPLES:

ENA, Pesticides / PCB's Extraction 3550
RR/ICP Sample Preparation 3050
Furnace Sample Preparation 3050
Mercury Sample Preparation 7471

SLUDGE / PETROLEUM BASED SAMPLES: [ See reference 2 ]
AR/ICP Sample Preparation _ 3050

Furnace Sample Preparation 3020 / 3030 / 3050
Mercury Sample Preparation 7471

Ic? (INDUCTIVELY COUPLED PLRSMA):

Mdr

ALUMINUM
ANTIMONY
BARIUM
BERYLLIUM
CADMIUM
CALCIUM
CHROMIUM
CORBALT
COPPER

IRON

LERD
MAGNESIUM
MANGANESE
MOLYEBDENUM
NICKEL
POTASSIUM
SILVER
SODIUM
TIN
TITANIUM
VANADIUM
ZINC

200.7/6010
200.7/6010
200.7/6010
200.7/6010
200.7/6010
200.7/6010
200.7/6010
200.7/6010
200.7/6010
200.7/6010
200.7/6010
200.7/6010
200.7/6010
200.7/6010
200.7/6010
200.7/6010
200.7/6010
200.7/6010
200.7/6010
200.7/6010
200.7/6010
200.7/6010

-REFERENCE la/REFERENCE 22

100937



METHODOLOGY SUMMARY
NYTEST ENVIRONMENTAL INC.

NON - AQUEQUS METHODOLOGIES: [See reference 2 ]
Gas Chromatography / Mass Spectfometry for:

Purgeable Organics 8240
Base / Neutral and Acid Extractables 8270

Organochlorine Pesticides and PCB's
by Gas Chromatography 8080

-~

MISCELLANEQUS ANALYSIS: [ See reference 2 ]

‘Extraction Procedure Toxicity 1310
Ignitability 1010
Corrosivity : 1110
Reactivity CHAPTER 8

Toxicity Characteristic Leaching Procedure (TCLP) [Reference 5 ]

100938

- PURNACE BA: | REFERENCE 1 / REFERENCE 2
N ANTIMONY 204.1 / 7041
k| ARSENIC 206.2 / 7060
LEAD 239.2 / 7421
- SELENIUM . 270.2 / 7740
THALLIUM _ 279.2 / 7841
TIN 282.2
— VANADIUM 286.2 / 7¢l1
| MERCURY 245.1 / 7470
RQUEQUS METHODOLOGIES: [ See reference 3 ]
2 Organochlorine Pesticides and PCB's
by Gas Chromatography 608
- Herbicides by Gas Chromatography ' 362
Purgeable Organics by GC/MS 624
ot Base/Neutral, Acids by GC/MS 625 o
- 2,3,7,8 - TCDD by GC/MS ‘ 613 / €25

.3



METHODOLOGY SUMMARY
NYTEST ENVIRONMENTAL INC.

i
ADDITIONAL INORGANIC PARAMETERS
— :
@‘ PRREMYTER REFERENCE 1 FEFERENCE 2
- BROMIDE 320.1
! COLOR 110.2
ol CONDUCTANCE 120.1 ’
CONDUCTANCE 9050
™ ODOR 140.1
i oH 150.1
oH 9040
oy TDS 160.2
i TSS » 160.2
A TS 160.3
- EARDNESS 130.1
TEMPERATURE 170.1
¥ TURBIDITY 180.1
ACIDITY 305.1
™ ALRALINITY 310.1
AMMONIA 350.2,.3
i CHLORIDE 325.3
- CHLORIDE 9252
RESIDUAL CELORINE ‘ 330.2
CoD 410.3,405.1
-~ CYANIDE ' 335.3
T OIL AND GREASE 413.1,.2
OIL AND GREASE 8070
FLUORIDE 340.2
TKN 351.2
NO2/NO3 353.2
D.O. . 360.2
PETROLEUM-
HEYDROCARBONS ( see reference 4) 418.1
PHENOL 420.2
PHOSPHORUS 385.1
SILICa 370.1
SULFATE 375.4,.2
SULFIDE 376.1
SURFACTANTS 425.1
TOC . 415.1
EEFERENCES:
(1) - 600 / 4-79-002 Methods for Chemical Analysis of Water and
Waste
(12) - 600 / 4-79-002 Methods for Chemical Analysis of Water and
Waste As modified by the EPA CLP Statement of Work 787
(2) - SW 846 Test Methods for Evaluating Solid Waste

(22) - SW 846 Test Methods for Evaluating Solid Waste As modified
by the EPA CLP Statement of Work 787 ‘

i (3) - 40 CFR Part 136, VOL. 49, No. 209 Test Parémeters for the

Analysis of Pollutants
(4) - as modified by NJDEP - BISE ( for non aqueous samples )
(5) Federal Register Vol 51 No. 216 Friday 11/7/86 p.40643 - 40652
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nytest enviroNnmMenial .

ORGANIC DATA REPORTING QUALIFIERS

Indicates compound was analyzed for but not detected. Report the
minimum detection limit for the sample with the U (e.g. 10U) based
on necessary concentration dilution actions. (This is not neces-
sarily the instrument detection limit.) The footnhote should read
U—Compound was analyzed for but not detected. The number is the
minirnmm attainable detected limit for the sample.

Indicates an estimated value. This flag is used either when esti-
mating a concentration for tentatively identified compounds where
a 1:1 response is assumed or when the mass spectral data indicates
the presence of a compournd that meets the identification criteria
but the result is less than the specified detection limit but
greater than zero (e.g.: If limit of detection is 10 ug/l and a
concentration of 3 uy/l is calculated, report as 3J.)

This flag is used wnen the analyte is found in the blank as well as

a sample. It indicates possible/probable blank contamination ard warns
the data user to take appropriate action.

This flag indentifies all compounds indentified in an analys:.s

at a secondary dilution factor.

Note: Data on soil samples expressed on a dry weight basis.
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We find as follows:

Sample Identification

nytest environmental .

REPORT OF ANALYSIS

O-1
0-2
0-3

2644005
2644006
2644007
2644008
2644009

Project No.: 89-16154
Log In No: 2644

Parameter(s)

Chlorine Heating Value
% by wt. Btu/gal.
0.018 - 145,122
0.025 143,732
7.80 137,980
0.015 143,657
0.12 141,031
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B
Samole Identification and Results
} Sample No:0-1
Lab Sample ID Ne.:2644005
- Results
» Ignitability, F P
Sulfide, PPM
€ P Taxicity (PPM)
Arsenic
ke Barium
Cadnium
Chromium
lead
Mercury
Selenium
Silver
. ND = None Detected
S < = Less than

nyfest environmenia

Max.
Allowable Levels

140

5.0
100.0
1.0
5.0
5.0
0.2
1.0
5.0

ne

Project No:89-16154

202
)

<.5
<10.0

AN AN A AN

. - . . . .

Y~ D LN U s
»~>
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NyTest environmental.

Project No:89-16154

Samole Idgentification and Resuits

Samle No:0-2
Lab Sample [D No.:2644006

Max,

Results Allowable Levels Found
Ignitability, F M 140 »212
Sulfide, PPM - 2
E P Texicity (PPM,

Wamn Arsenic | 5.0 <.5
Barium 100.0 <10.0

. Cadmium 1.0 <1
Chromium 5.0 <.5
Lead 5.0 <.5
Mercury 0.2 < .02
Selenium 1.0 <.
Silver 5.0 < .5
ND = None Detected
< = {ess than

N
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nytest environmento

nc

Project No:89-16154

Sample Identification and Results

Samole No:0-3
Lab Sample 1D No.:2644007

Fax

#‘i .
- Results Allowable Levels Fand
Ignitability, F PM 0 5212
Sulfide, PPM - 46
L~ £ P Toxicity (PPM)
™ Arsenic 5.0 < .5
Barium 100.0 <10.0
Cadmium 1.0 < .1
Chromium 5.0 <.5
Lead 5.0 <.5
Mercury 0.2 < .0
Selenium 1.0 <A
Silver 5.0 <.5
e~ ND = None Detected
' < = Less than

»»»»»

‘ 100944



- nytest environmenial .

Project No:B%-16154

-
- Sample Identification and Results
5 Sample No:0—4

Lab Sample ID No.:2644008
- Results Alloable Levels Found
Ignitability, F M 140 212

Sulfide, PPM - 40 T

-~ £ P Toxicity (PPW)

Arsenic 5.0 <.5

Barium 100.0 <10.0
Cadmium ‘ 1.0 <.

Chromium 5.0 <.5

Lead 5.0 <.5

Mercury 0.2 <.

Selenium 1.0 <.
e Silver 5.0 <5
,,A..“m ND = Nene Detected

< = {ess than
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NyTest enviromnmental..

Project No:89-16154

i
Sample Identification and Results
Sample No:0-5
. Lab Sample ID No.:2644008
= Results Allowable Levels Found
. Ignitability, F M 140 155
‘ Sulfide, oM - : 1%
£ P Toxicity (PPM)
o
Arsenic 5.0 <5
- Barium 100.0 _<10.0
Cadmium 1.0 <.
Chramium 5.0 <.5
{ead 5.0 <.5
Mercury 0.2 < .02
Seleniun 1.0 <.
Silyer 5.0 <.5
o~ ND = Nore Detected
e < = Less than
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NyTest enviroNMenial ..

# Project No:89-16154
- Sample Identification and Results
M: Samole No:Ow-1-0
- Lab Samole 1D No.:2644013
Results Allowable Levels Found
: - Ignitability, FPM 140 5212
i Sulfide, PPM - <0.1

£ P Taxicity (PPM)

LN

" Arsenic 5.0 <.5
Barium 100.0 <10.0
Cadmium 1.0 <.
Chromium 5.0 <.5
Load 5.0 <.5
Mercury 0.2 < .02
Selenium 1.0 <1
Silver 5.0 <.§
ND = Nene Detected

g < = {ass than
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nytest environmental ..

We find as follows:

Parameter(s)

- ——— - —— o

pH

Reactivity to Cyanide, ppm
Reactivity to Sulfide, ppm
Sulfide. ppm

Chloride, ppm

Fluoride, ppm

Specific Gravity

Ammonia. ppm

REPORT OF ANALYSIS

Project No.:89-16154

Sample Identification

- —— S s - - - -

A-1 W-1 W-2 OwW-1-w
(2644010) (2644011) (2644012) (2644014)
<0.20 7.9 5.9 9.0
<1 <1 <1 <1
<10 <10 <10 <10
4 568 32 <0.1
31600 20 37 <1
0.04 1.9 1.7 3.7
1.162 - - -

- 5.60 2.10 5.80
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Nytest environmMento

We fihd as follows:

Parameter(s)

- ——— . - > -

pH

Reactivity to Cyanide. ppm
Reactivity to Sulfide, ppm
Sulfide. ppm

Cyanide, ppm

Phenol., ppm

REPORT OF ANALYSIS

inc

Project No.:89-16154

Sample Identification

B-1 B-2 B-3 B-4
(2644001) (2644002) (2644003) (2644004)
13.28 12.48 13.37 13.53
<1 <1 <1 <1
<10 <10 <10 <10
26 162 4 16
<0.01 0.03 <0.01 <0.01
0.014 0.006 0.005 0.006
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Parameter(s)

I NyTest environmenta

We find as follows:

Results in ppm:

Arsenic
Barium

- Chromiun
Copper

e r&‘d

L~ Mercury
Potassium
Selenium
Silver
Sodiumn
Calcium

inc

REPORT OF ANALYSIS

Project No.:89-16154

Sample Identification

B-1 B-2 B~3 B4
(2644001) (2644002) (2644003) (2644004)
1.6 1.6 1.4 <1.0
<10.0 <10.0 <10.0 <10.0
<5.0 <5.0 <5.0 <5.0
12.4 14.8 10.8 11.2
<5.0 <5.0 <5.0 <5.0
<0.1 <0.1 <0.1 <0.1
15300 66400 15800 44800
<1.0 <1.0 <1.0 <1.0
<5.0 <5.0 5.4 <5.0
144 7300 1630 13600
354 448 418 224

100950




NyTest environmMental ..

We find as follows:

Parameter(s)

Results in ppm:

Arsenic 6
Barium
Chromiun
Copper
Lead
Mercury
Potassium
Selenium
Silver
Sodium
Calcium

REPORT OF ANALYSIS

Project No.:89-16154

Sample Identification

A-1 W1 wW-2
(2644010) (2644011) (2644012)
2.2 1.4 1.0
<10 <10 <10
11.8 <5.0 <5.0
21.0 - -
<5.0 <5.0 83.6
<0.1 <0.1 <0.1

<80.0 - -
<1.0 1.4 <1.0
<5.0 <5.0 <5.0
89.2 - -
266 - -
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ORGANICS ANALYSIS DATA SHEET

SAWPLE NMEBER:0-1
Contractor: NYTEST ENVIRONMENTAL INC.
Lab Sample 1D No: 2644005
Sarple Matrix:0il Project No:89-16154
Data Release Authorized By: Oate Samle Received: 10/4/89
VOLATILE COMPOUNDS
Cancantration: Low (Circle (ne)
Date Extracted/Prepared: NA
Date Analyzed: 10/11/89 11:30
Canc/Di1 Factor: 625
Percent Moisture Not Decanted:
s : - w/kg v vg/kg
Number Number
| 4-81-3 | Chloronethane | 6250.0 Uf | 7835 | 1,1,2,2-Tetrachlorcethane | 350U
| 4-83-8 | Bronomethane [ §250.0 U | 18-85 | 1,2Dichloropropane o nBsou
| 5014 | Vinyl Chloride | 6250.0 U] [ 10061-02-6 | Trans-1,3-Dichloropropene | 3125.0
| 75-00-3 | Chloroethane | 6250.0 U) | 78016 | Trichlorcethene | 3125.0 U}
| 15-08-2 | Methylene Chioride | 3600.0 8 | 12448~ | Dibramchioromethane | 3125.0U)
| 67-84-1., | Acetane | 5600.0 B | 78005 | 1,1,2-Trichloroethane | 3125.0
[ 75150 | Carbon Disulfide | 3125.0 | | T-43-2 | Bezene | 180000.0 |
| 15-35-4 | 1,1-Dichloroethene | 3125.0 U] | 10061015 | cis-1,3-Dichloropropene | 3125.0|
[ 15-4-3 | 1,1-Dichloroethane | 3125.0 | | 10758 | 2Chloroethylvinylether | 6250.0 U]
| 40-58-0 | Total-1,2-Dichicroethene | 3125.0 U] | 752%2 | Growform | 325.00|
| 67-66-3 | Chloroform | 3125.00) | 51186 | 2-Heanme | 6250.0 U}
[ 10706-2 | 1,2-Dichlorcethane | 3125.0 | | 108101 | d-Methyl-2-Pentancre | 6250.0 U]
| 18933 | 2-Butancne | 6250.0 U] | 12-184 | Tetrachloroethene | 3125.00)
| 1-85-6 | 1,1,1-Trichlorcethane | 3125.0 U | 108-88-3 | Tolvere | 130000.0 |
| 56-23-5 | Carbon Tetrachloride | 3125.0U) | 108-90~7 | Chlorcbenzene | 35.00
| 108-05- | Viny) Acetate | 6250.0 U] [ 100414 | Ethylbenzere | 25000.0 |
| 75-274 | Bromdichloramethane | 3125.0 Uf [ 100425 | Styrene | 53000.0 |
1 | Total Xylenes | 18000.0 |
| | Total Gichlorobenzene | 18750.0 U}

. Data Reporting Qualifiers

For reorting results to EPA, the following results qualifiers are used.
Additional flags or footnotes exlaining results are encouraged. However, the
definition of sach flag must be eglicit.

VALIE  [f the result is a value greater than or equal to the detection €
Timit, report the value.

U Indicates compaund was analyzed for but not detected. Report
the minimum detection limit for the sample with the U (e.g. 1), 8
based on necessary concentration dilution actions. (This is rot
necessarily the instrument detection limit.) The footnote should
read U-Compound was analyzed for but not detected. The number is
the minimum attainable detection Timit for the sample.

J Indicates an estimated valve. This flag is used either when
estimating a concentration for tentatively identified compounds
where 3 1:1 respense is assumed or when the mass spactral data
indicates the presence of a compound that meets the identification
criteria tut the result is lass than the spacified detection limit
but greater than zero (e.g. 10J).

This flag applies to pesticide parameters where the identification he
been confirmed by GC/MS Single component pesticides greater than or
equal to 10 ug/1 in the final extract should be confirmed by GCA.

This flag ‘is used when the analyte is found in the blank as well as 2
sanple. It indicates possible/probable blank contamination and warns
the data user to take appropriate action.

Other specific flags and footnotes may be required to prcerly define

the resylts. If used, they.must be fully described and such descrip
tion attached to the data sumary report.
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Nytest e

Contractor: NYTEST ENVIRONMENTAL INC.

Project No: 8¢-16154

Tentatively Identified Compounds

ORGARICS ANALYSIS DATA SHEET

nVironmental..

SAMPLE NUMBER: 01

Lab Sample ID No.:2664005

A‘\ Estimated
CAS @u‘&m Cancentration
Nurber Compound Name Fraction - Namber (w1 or(ug/KgY

j 1 |- Unkown Alkene i VoA | 7:08 | 26000 J
| 2 ] Unlmown Alkene ] YOA | 8.48 | 14000 J
| 3 | Unknown Alkene | VOA | 10:20 | 30000 J
| 4 ] Unknown Arcmatic | VOA | 1420 | 7500 J
| § | Unknown Alkene | VoA | 16:12 ] 20000
| 6 ] Unknown aromatic | VoA } 17:10 | 5100 J
1 | Unknown Alkene | VOA | 17:58 | 29000 J
| 8 ] Unknown Alkene | VoA ] 19.00 | 8300 J
|9 | Unknown Aromatic | YOA | 19:56 | 18000 J
| 10 | Unknown Aromatic | YOA ! 21:20 | 4700 J
I 1 [ Unknown Alkene | VoA | 2208 | 9500 J
| 12 | Uninows Alkene | YOA | 25.28 | 6300 J
| 13 ] Unknon Alkene | YOA ] 30:.10 | 5300 J
] 1 ] Unknown Arcmatic | VoA ] 39:u | 9500 J
[ 18 | ~ Unknown Aromatic | VOA ] 40:38 | 6800 J
| 16 | | | |
|17 | | | - |
{18 { | | |
| 19 | | | !
| 20 | | f |
[ a | | | |
| 2 | | | [
| 2 | | | |
| u | I | |
| & ] | | !
| % | J | |
| a | ’ [ |
| 28 | | | |
| 8 | l l |
| 3 | l | |
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ORGANICS ANALYSIS DATA SHEET

SAVPLE NMBER:0-1
Contractor: NYTEST ENVIRONENTAL INC. - (2644005)
Project No:89-16154
PESTICIDE/PC8s

Concentration: Low Medium (Circle (ne) GC Clearup__Yes X_ Mo

ey Date Extracted/Prepared: 10/10/83 Separatory Fumel Extraction __ Yes
Date Analyzed:10/14/89 Continuass Liquid-liquid Extraction __ Yes

e Cone/Di1 Factor: 1 _ 1

Percent Moisture not decented: 0 NA

os o K

Number v ( Circle One

| 12674-11-2 | Arcclor-1016 | 1200.00 U |
- | 11104-28-2 | Aroclor-1221 | 1200.00 U ! -
- | 11181-16-5 | Arccior-1232 | 120000 U |
‘ | 5346%-21-9 | Aroclor-1242 | 1200.00 U |

| 12672-28-6 | Aroclor-1248 | 1200.00 U |

| 11097-89-1 | Arcclor~1254 | 2400.00 U |
- ] 11096-82-5 | Aroclor-1260 | 2400.00 U |
- I |
o~
.;m
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i TOTAL ANALYTICAL SERVICES Fb.‘? A SAFE ENVIRONMENT
T T | -1-
- my esT environmMeNtal
= y Project No.: 85-16154
Log in No: 2785
E ’\1 -‘ P.0. No.: Pending
JL V. . 4
& L Lﬂ (,V u\/’yfﬁ \
n Z;L )( Bate: Cctober 23, 1939
R
{
i ANALYTICAL DATA REPORT PACKAGE
[“' FOR
ey
j Direct Envirarmental Inc.
. 66-8 Otis Street
o hest Babylon, NY 11704
- Attn: 8 Thompsen
o ‘ Ref: LI Tungsten Hart Envircrmental
- SAWPLE LABORATORY TYPE CF DATE AND TiME CF
IDENTIFICATION NUMBER SAWPLE SAWLE COLLECTION
L~ A2 2185001 Weste Orun 10/18/89
f B4 2785002 kaste Orum 10/18/89
,,,,, 0-1A 2785003 Waste Orum 10/18/89
206 2785004 haste Drum 10/18/88
T-28 2785005 Waste Orum 10/18/89
7-9 2785006 feste Drum 10/18/88
T-19 2785007 Waste Drum 10/18/83
0-10 2785008 Waste Drum . 10/18/83
¢-23 2785008 haste Orum 10/18/83
C-24 2185010 ¥aste Drum 10/18/83
) %WWT PREPARED 8Y: WE CERTIFY THAT THIS REPQRT IS A
PARAG K. SHAH, Ph. D. ’ TRUE REPORT OF RESULTS OBTAINED
ORGANIC LAB. MANAGER FROM QUR TESTS OF THIS MATERIAL.
RESPECTFULLY SUBMITTED,
NYTEST 8wl TAL INC.
DOUGLAS SHEELEY - . 7‘(0 |
LABORATORY DIRECTOR _ j“"
. ' REMD GIGMWTE
‘ EXECUTIVE V.P.
. m
“/’\ Report on sample(s) furnished by client applies to sample(s). Report on sample(s) obta'kned by us applies only to. fot sampied. information
contained herein is not to be used for reproduction except by special permission. Sample(s) will be retained for thirty days maxsmum after date of
report uniess specifically requested otherwise by client. In the event that there are portions or parts of sample(s) remaining afier Nytest has
compieted the required tests, Nytest shall have the option of returning such sample(s) to the client at the ctient’s expense.

ox 1518 o 60 seaview bivd., port washington, ny 11050 o (516) 625-5500
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Direct Environmental, Inc.
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Lo Lo e

CHAIN OF CUSTODY / FIELD DATA SHEET

C AN MM ENITAC

CLIENTPROJECT SITE: Ll T 1\3 61 S TERY

Sanford St, East Orange, N.J. 07018
1/677-1800 W FAX: 201/675-5919

Hd(g] gmy“_cgumg ATATC

paatt | ok | CLIENTCONTACT: (S . T{1Z" £ 5] PROJECT JOB NO.:
TVPE ,
SAMPLE DESCRIPTIONLOCATION | e | sampeo | TME | preseavamve | SEEESE foouEcTed ANALYSIS REQUESTED
A-7 x f lig 11008 e o | JST I Totar | Adglc, Jeo I0n, 1iL,,
S, AA. W, G ;.h\ér";r: N
J-Lof WL L C
sulffibe, J0oui]e Moo ale
v L u
oH.
¥ -4 x | g hho8 “ [ Y il E7%7 O [N IS PR EYTR E VR T
Cd‘{. (C# ?"'. liy"\ S'?; A'%:
Wolea ¥ odl sorflia]
O -\ A x| lq Jio-8 " 1 | R6T VO Ipcg L {lea, 0T, 1,
EE Yoxlvale,
T-2& 2% &r X il TTI B ! RET e
T-Z7& 29 v ¥ lig J100% o | gQ T 7S R
T1-12 x lig Jro.1% - i RS PR
Q-1 i PO NE-H ! (oY £ 3
(-23 % Lig | 10:(K = { RAT 3
(-24 x liq_J1048 - { | P £ o
70 6 x Sclfc{ 1018 )" ! [?Sr ef tz ¢ pruh (;, VW o | aaedd f] =)
REMARKS: SHIPPED BY:
UPs: CLIENT VEHICLE
FEDX: LAB VEHICLE:
OTHER: DEI VEHICLE: b
RELINQUISHED BY: RECEIVED BY: / DATE: TIME: REASON: RELINQUISHED TO LABORATORY BY: / ACCEPTED FOR LAB BY'j DATE: TIME:
- PPTRISE ) ll; ’ N P /II > —
1o 1SN e S0 100 18 V108 | T rfen — / ( , . P S
ST ! = 4«,/// ) Sl Q /& / e
' A A 7

100p0

LABORATORY COMMENTS:




NyTesT enviroNmMenic

Client Name: Direct Envirenmental Inc.

(ate Received: 10/18/89
Samole 10: As cer Chain of Qustody

Organics Extraction:

1. Acids

Laboratory Chronicle

2. BaseMeutrals

3. Pesticides/PC3s

10/23/88

4. Dioxin

Analysis:

1. Volatiles

10/25/88

2. Acids

3. Base/Neutrals

4. Pesticides/P(Bs

10/24/88

5. Diexin

Section Sugerviser
Review & Approval

v

Inorganics:

1. Metals

N

11/1/88

2. Cyanides

10/20/89

3. Phenols

Other Analysis:

Section Supervisor

Review & Aporoval

Review & Approval

Quality Control Supervisor /QA\I_
Y
T/T

If fractions are re-extracted and re-analyzed include dates for both.

re

Project No: 86-1615¢
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nyfest environmenial..

NON~-CONFORMANCE SUMMARY
(Case Narrative)

Project Numbar: 885-16154

GENERAL COMMENTS

A1l results reported are on a wet weight basis, no results
have been corrected for moisture content due to the nature
of the samples.

VOLATILE FRACTION

Sampie 0O —~1A was analyzed at medium Jevel with an additional
500 dilution due to high concentrations of both targeted and
non—-targeted compounds .

PESTICIDE/PCB FRACTION

Surrogate DOibutylchiorcendate fell outside QC l1imits for
sample O0~1A due to finterference of compound containing
similar chemical properties. Please note limits are advisory

oniy.
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AQUEDQUS SAMPLE PREPARATION

BNA, Pesticides / PCB's Extraction (2)
AA/ICP Sample Preparation (1)

Furnace Sample Preparation (1)

Mercury Sample Preparation (1)

Hexavalent Chromium Sample Preparation (1)

NON-RQUEQUS EXTRRECTIONS

SOIL AND SEDIMENT SAMPLES:

BNA, Pesticides / PCB's Extraction
AA/ICP Sample Preparation
Furnace Sample Preparation
Mercury Sample Preparation

SLUDGE PETROLEUM BASED SAMPLES:
AR/ICP Sample Preparation

Furnace Sample Preparation
Mercury Sample Preparation

ICP (INDUCTIVELY COUPLED PLASMA):

ALUMINUM
ANTIMONY
BARIUM
BERYLLIUM
CADMIUM
CALCIUM
CHROMIUM
COBALT
COPPER
IRON

LEAD
MAGNESIUM
MANGANESE
MOLYEDENUM
NICKEL
POTASSIUM
SILVER
SODIUM
TIN
TITANIUM
VANADIUM
ZINC

[See reference 2

[See reference 1 and 2 ] METHOD

351¢C

200.
245,
218,

M= 0O~

3550

3030
30590
7471

[ See reference 2 ]

30350

3020 / 3030 / 305¢C

REFERENCE

200.
200.

200
200
200
200
200
200
200
200
200
200
200

200
200
200
200
200
200
200
200

7471

12/REFERENCE 2a

7/6010
7/6010

.7/6010
.7/6010
.7/6010
.7/6010
.7/6010
.7/6010
.7/6010
.7/6010
.7/6010
.7/6010
.7/6010
200.

7/6010

.7/6010
.7/6010
.7/6010
.7/6010
.7/6010
.7/6010
.7/6010
.7/6010



B

el

METHODOLOGY SUMM2RY
NYTEST ENVIRONMENTAL INC.

FURNACE RE: REFERENCE 1
ANTIMONY 204.1
ARSENIC : 206.2
LEAD 23%.2
SELENIUM 270.2
THALLIUM 279.2
TIN 282.2
VANADIUM 286.2 7
MERCURY 245.1 7

RQUEQUS METHODOLOGIES: [ See reference 3 ]

Organochlorine Pesticides and PCB's
by Gas Chrematography

Herbicides by Gas Chromatograprhy
Purgeable Organics by GC/MS
Base/Neutral, Acids by GCT/MS
2,3,7,8 - TCDD by GC/MsS

NON - ROUEQUS METHODOLOGIES: [See reference 2 ]
Gas Chromatography / Mass Spectrometry for:

Purgeable Organics
Base / Neutral and Acid Extractables

Organochlorine Pesticides and PCB's
by Gas Chromatocgraphy

MISCELLANKEQUS ANALYSIS: [ See reference 2 ]

Extraction Procedure, Toxicity
Ignitability

Corrosivity

Reactivity

Toxicity Characteristic Leaching Procedure (TCLP)

~ T NN TN TN N ~
~J
~}
s
o

608
362
624
625
613 / 625

8240
8270

8080

1310

1010

1119
CEAPTER 8.3

[Reference 5 ]
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METHODQLOGY SUMMARY

o4 NYTEST ENVIRONMENTAL INC.
Q%\\ ADDITIONAL INORGANIC PARARMFETERS
- PARAMETER ’ REFERENCE 1 EEFERENCE
4 BROMIDE 320.1
COLCR 110.2
“: CONDUCTANCE ' 120.1
N CONDUCTANCE 9050
QDOR 140.1
- pH » 150.1
| pH 9040
it TDS 160.2
. TSS 160.2
: TS 160.3
el HARDNESS 130.1
TEMPERATURE 170.1
e TURBIDITY 180.1
. ACIDITY 305.1
- ALKALINITY 310.1
. AMMONIA 350.2,.3
; CHLORIDE 325.3
-~ CHLORIDE : 9252
RESIDUAL CHLORINE 330.2:
” cCOD 410.3,405.1
CYANIDE 335.3
QIL AND GREASE 413.1,.2
™  QIL AND GREASE S070
FLUCRIDE 340.2 ’
TKN 351.2
______ NO2/NO3 353.2
D.O. 360.2
PETROLEUM-
HYDROCARBONS ( see reference 4) 418.1
PHENOL 420.2
PHOSPHORUS 365.1
""" SILICA 370.1
o SULFATE 375.4,.2
SULFIDE 376.1
SURFACTANTS "425.1
TOC . 415.1
REFERENCES:
- (1) - 600 / 4-79-002 Methods for Chemical Analysis of Water and
Waste
- (la) - 600 / 4-79-002 Methods for Chemical Analysis of Water and
Waste As modified by the EPA CLP Statement of Work 787
(2) - SW 846 Test Methods for Evaluating Sclid Waste
(2a) - SW 846 Test Methods for Evaluating Solid Waste BAs modified
by the EPA CLP Statement of Work 787
(3) - 40 CFR Part 136, VOL. 49, No. 209 Test Parameters for the
Analysis of Pollutants
T (4) - as modified by NJDEP - BISE ( for non aqueous samples )

(5) Federal Register Vol 51 No. 216 Friday 11/7/86 p.40643 - 40652

100962 -
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RIC

€9600T

j i ) ) i RS A SUN SR SN SR
RIC DATA: C7610 #1 SCANS 48 TO 1500
1611789 11:30:060 CALI: C7610 #2 :

SAMPLE: DIRECT ENVIRONMENTAL, 6-1,REC'D 10/04/89,N2644-005,L0GIN 2644
CONDS. : 20UL(4G/16MLS)INST:C
RANGE: G 1,1300 LABEL: N @, 4.0 QUAN: A 0’6"‘};’;8“ @ BASE: U 20, 3

848
|
~
| ¥
- h % "
5 ¢ d 5 +
0 ]
g? s X 3 3 s
o - 8 3 %
2 b 3 v
@ [ E~ Q Gy Py
0 > % R
& 3 ~| (T
% - Q § -~
W 3 “
y % ~ & 1032
CE . é 93k
NS 3 732
a4 310 3 ' 45:6 s3 || "
167 430 ' | 1162
200 400 600 800 1000
5: 40 13:20 20:00 26240 33120

1187

- 1200
40:00

1609720,
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ORGANICS ANALYSIS DATA SHEET

SAWPLE NMBER:0-2
Contractor: NYTEST ENVIRONMENTAL INC.
Lab Sample ID No:2644006
Sanple Matrix:0il Project No:89-15154
Data Release Authorized By: Date Sample Received: 10/4/89
VOLATILE COMPOLNDS
Concentration: Low Medium {Circle One)
Date Extracted/Prepared: NA
Date Analyzed:10/11/8%
Conc/011 Factor: 625
Percent Moisture Not Decanted:
s : vg/kg s uy/kg
Number Number
| 14-87-3 | Chloromethane | §250.0 U] [ 13-5 | 1,1,2,2-Tetrachiorcethane | 5.0
| 74-83-8 | Bromomethane | 6250.0 U] | 18-87-5 | 1,2-Dichloropropane | 3125.0 U}
J 75014 | ¥inyl Chioride | 6250.0 U] | 10061-02-6 | Trans-1,3-Dichloropropene | 38.9Y]
[ 75-00-3 | Chioroethane | 6250.0 U | 19016 | Trichloroethene | 15.00)
| 5-03-2 | Methylene Chloride | nB.0U | 124-48-1 | Dibromochlorcmethane | 315.0Y
| §T-84-1 | Acetone | 3800.0 8] | 79005 | 1,1,2-Trichlorcethane | ns.00
| 5150 | Carbon Disulfide | 315.0U] | 71432 | Bezere | 3125.00)
| 75-35-4 | 1,1-Dichlorcethene | ANB.0U| | 10061-01-5 | cis-1,3-Dichloropropene | 3125.0 U|
| 1533 | 1,1-Dichlorcethane | 3125.0U [ 10158 | 2<Chlorcethylvinylether | 6250.0V)
| 540-59-0 | Total~1,2-Dichloroethene | 3125.0 v | 15-25-2 | Bromoform | 3125.0 Y
| 67-66-3 | Chiorefora | 3125.0 U] | 591-18-6 | -Hexancre | 6250.0 U]
| 107-06-2 | 1,2-Dichloroethane | 3125.0 U] | 108-10-1 | 4-Methyl-2-Pentancne | §250.0 U
| 78-83-3 | 2-Butancre | 6250.0 U] ] 127-18-4 | Tetrachlaroethene | 3B8.0Y|
| T1-55-5 | 1,1,1-Trichloroethane | 3125.0 V| | 108-88-3 | Toluene [ 2500.0° |
] 56-23-5 | Carban Tetrachlaride | 3125.0Y | 108-90~7 | Chlorobenzene | 3125.0 4
| 108-05- | Vinyl Acetate | 6250.0 U | 100414 | Ethylbenzene | 5500.0 |
| 5214 | Bromodichloramethane | 3125.0 U] | 100425 | Styrere | 5.0y
| | Total Xylenes | 300000 |
| | Total Dichlorcbenzene | 18750.0 U]
Oata Reporting Qualifiers

For reporting results to EPA, the following results qualifiers are used.
Additional flags or footnotes explaining results are mraged However, the
definition of each flag mst be explicit.

VALUE  If the result is a value greater than or equal to the detection  C This flag applies to pesticide parameters where the identification ¢
linit, report the value. been confirmed by GC/MS SingTe component pesticides greater than or
' equal to 10 ug/] in the fina) extract should be confirmed by GCAS.
U Indicates compound was analyzed for but not detected. Report
the minimm detection Timit for the sample with the U (e.g. 1), B This flag s used when the analyte is faund in the blank as well &
based on necessary concentration dilution actions. (This s not satple. It indicates possible/probable blank contamination and wery
necessarily the instrument detection Timit.) The footnote should the data user to take appropriate action.
read U-Carpand was analyzed for but not detected. The rumber is

the minimm attainable detection imit for the sample. Other specific flags and footnotes may be required to properly defi
the results. If used, they must be fully described and such descri
J Indicates an estimated value. This flag is used either when - tion attached to the data sumery report.
estimating a concentration for tentatively identified compounds

indicates the presence of 2 corpound that meets the identification
criteria but the result is less than the soecified detaction limit

where a 1:1 response is assumed or when the mass spectral data '_\_00966
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NyTest enviroNMmenta

Lab Sample ID No.:2664006

ORGANICS ANALYSIS DATA SHEET
SAWPLE NUMBER: 0-2

Contractor: NYTEST ENVIRONVENTAL INC.

Project No: 89-16154

Tentatively Identified Caroouds

Estimated
Concantrati
(vg/1 or

@;Zr&m
Number

Fraction

Campaund Name
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ORGANICS ANALYSIS DATA SHEET

. SAMPLE NUMBER:0-2
Contractor: NYTEST ENVIRONMENTAL INC. (2644006)
Project No:8S-16154
PESTICIDE/PCES
Concantration: Low (Circle (re) GPC Clearup__Yes X_ No
Date Extracted/Prepared: 10/10/89 Separatory Fumel Extraction __ Yes
Date Analyzed: 10/14/89 Continuaus Liguid-liauid Extraction __ Yes
Cane/Di1 Factor: 1 1
Percent Moisture not decented: ¢
oS w/l on(fig
Number { Circle (e
| 12674112 | Aroclor-1016 | 120000 U |
| 11104-28-2 | ArocTor-1221 | 120000 U |
j 1141165 | Aroclon-1232 | 1200.00 U |
| 53469-21-9 | Aroclor-1242 [ 1200.00U -
| 12672206 | Aroclor-1248 | 120.00U |
| 11087-68-1 | Aroclor-1254 | %00.00 U g
| 11086-82-5 | Aroclor-1260 | 2400.00 U |
l |
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RIC DATA: C7oll #1 SCANS 36 TO 1300
16-11/89 12:55: 00 CALI: C7611 #2
SAMPLE: DIRECT ENVIRONMENTAL.,6-2/N2644-0606, REC'D 10/4/89,LOGIN 2644

CONDS.: 4G/16ML MEOH, 2BUL/SML, INST:C
RANGE: G 1,1300 LABEL: N 0, 4.8 QUAN: A O, 1.0 J @ BASE: U 20, 3

69600T
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e
- channsi #...... i Time.i2.4¢:37F “ate.3AT 4% COcCT H
W% Run %23 of ¢
Sampiz name. .. ...... LIRECT ENV 10/4-10/1078¢
- Cata file........... Dé:N264400¢é
4
i) ffethod name......... ) e
- Author......... METHCD <¢08 /// 86803 JCR
j instrument. ... . TRACCR 222 w.ECGD
- Column......... 1.3%5P22S0/1.9S5%3FZ23C0L en 1007126 sup.
. Notes. .........
; ZUL 1CM/SOML KN24643C04 13 BLANK
i
Aurn time....... 39.600 min. Delay time...C.00 min
= Azg. time...... 12:04:G3 Aeq. date... . EAT 14 OCT &7
» Stact PW....... 10.00 sec. End PW....... 40.60 sec
Slope sens. . ... 1.75 uv/sec. .
: Area reject... . 100
R % peaks found. .8
- EE R 22 5 2 B 2 5 E R RSS2 R N NSRS R E NS ENE S NS NEESEREREEREREEERE]
AREA FEIRCENT REFORT
/m EE R AR R 2 E XS 2 i  E R A R R E AR R R AT 2 2 R R R R FE R R R R R R R R R R R R R R R At
feax R.T.(min) R/S Peak name Area % Area Peak Ht BL
i 0.4% 40.082 919¢C 1235 BV
2 1.026 §.282 1211 131 v3
3 1.402 4.645 1065 187 BB
4 1.903 7.092 1826 1359 EB
3 2.659 8.618 19748 g8 E3S
’ é 2.633 0.824 185 i8 BB
7 4.369 1.008 231 i7 BE
g 25.892 32.44¢% 734¢ 167 EZ
TOTALS 166.000 22928
FE T T T E X E 2 XX E XXX T i 2 51 1 %t ittt Tt it i s i s 2 R B 2 0 B B
- -~



ORGANICS ANALYSIS DATA SHEET

SAMPLE NUMBER:0-3
Contractor: NYTEST ENVIRONMENTAL INC.
Lab Sample ID No: 2644007
3 Samole Matrix:0il ! Project No:89-16154
a Data Release Authorized ey:/l( Date Sample Received: 10/4/89
- VOLATILE COMPOUNDS
= Concentration: Low Medium (Circle (ne)
(ate Extracted/Prepared: NA
”’g Date Analyzed:10/11/89
s Conc/Di1 Factor: 1250
Percent Moisture Not Decanted:
- os vg/kg s vg/kg
- Number : Mmber
~ | U873 | Chlorcrethine | 12500.0 Uf | 135 | 1,1,2,2-Tetrachlorcethane | 6250.0 U]
| 74-83-8 | Sramomethane | 12500.0 Y| | 78-87-5 { 1,2-Dichloropropane |~ 76250.0 U
T 15014 | Vinyd Chloride [ 12500.0 U} | 10061026 | Trens~1,3-Dichloropropene | 5250.0 V|
. | 75-00-3 | Chloroethae | 12500.0 U | 19016 | Trichloroethene | 210000 |
| 75-09-2 | Methylene Chloride | 6250.0 U | 124-48-1 | Dibromachloramethane | 6250.0 U]
- | 67-54-1 | Acetone } 12500.0 Y| | 79-00-5 | 1,1,2-Trichlorocethane | 6250.0 U]
| 5-15-0 | Carbon Disulfide | 6250.0 U} | 732 | Benzene | 7800.0 |
| 5-35-4 | 1,1-Dichlorcethene | 6250.0 U| [ 10051015 | cis-1,3-Dichloropropene | 6250.0 U]
| U] 1, 1Dichlorcethene | 6250.0 Ul | 110158 | 2<Chlorosthylvinylether [ 12500.0 U}
) 540590 | Total-1,2-Dichlorosthene | 6250.0 U} | 15-25-2 | Bromafora | 6250.0 Uf
| 67-66-3 | Chloroform | 6250.0 U] | 591-78-6 | +Heoanme | 12500.0 Uf
| 107-06-2 | 1,2-Dichlorcethane i 6250.0 V| | 108~10-1 | 4-Methyl-2-Pentancne | 12500.0 U|
| T893 | 2-Butanne | 12500.0 U| | 121-184 | Tetrachloroethene | 6250.0 U]
| N-55-6 | 1,1,1-Trichiorcethane | 6250.0 U] | 108-88-3 | Toluene | 41000.0 |
| 56-23-5 | Carban Tetrachioride | 6250.0 Uj | 108-90~7 | Chloncbenzene | 6256.0 U]
| 108-05-4 | Vinyl Acetate | 12500.0 U] [ 100414 | Ethylbenzene | 120000.0 |
| 15-27-4 | Bromodichloranethane | 6250.0 U] | 100425 | Styrene | 3125.0f
| | Total Xyleres | 1100000.0 |
| | Total Dichloncbenzene | 37500.0 U]
fata Reporting Qualifiers
For reporting results to £PA, the following results qualifiers are used.
Mdditional flags or footnotes explaining resuits are encouraged. However, the
-.. definition of each flag must be explicit.
VALE  If the result is a value greater than or equal to the detectin € This flag applies to pesticide parameters where the identification has
liait, report the value. been confirmed by 8CA6 Single component pesticides greater than or
equa) to 10 ug/1 in the final extract should be confirmed by GCAMS.
U Indicates compond was analyzed for but not detected. Report ;
the minimum detection 1imit for the sample with the U (e.g. 1), B This flag is used when the analyte is fond in the blank as well as 2
based on necessary concentration dilution actions. (This is not sample. It indicates possible/probabie blank contamination and warns
necessarily the instrument detection 1imit.) The footnote should the data user to tale appropriate actim.
read U=Compound was analyzed for but not detected. The rumber is _
- the minimm attainable detection limit for the sample. Other specific flags and footnotes may be required to properly define
‘ the results. If used, they must be fully described and such descrip-
4 Indicates an estimated value. This flag is used either when tion attached to the data sumary regort.

estimating a concentration for tentatively ident{fied compounds

where & 1:1 response is assumed or when the mass spectral data .

indicates the presence of a compound that meets the identification ) 100972
criteria but the result is less than the specified detection limit

but greater than zero (e.g. 10J). o



nytest environrmenta

ORGANICS ANALYSIS DATA SHEET

Contractor: NYTEST SNVIRONMENTAL INC.

nC.

SAWPLE NJBER: (-3

Lab Sample 1D No.:2664007

Praject No: 8816154
Tentatively Identified Compounds
Estimated
s < RT Ez San  Concentrati
Number Corpound Name Fraction (w1 or
1 Unknown Hydrocarbon VOA 26:06 15000
2 Unknown Alcohol VoA 2.18 22000 J
3 Unknown VoA 30.42 320000 J
4 Unknown Alkene YOA 30.58 54000 J
§ Uninown VoA 31.28 69000 J
6 Unknown Hydrocarbon YOA 32002 120000 J
1 Unknown Hydrocarbon VoA .54 52000 J
8 Unknown Hydrocarbon VoA 3348 160000 J
9 Unknown Hydrocarben VOA B:44 10000 J
10 Unknown Hydrocarbon YOA 36:20 1100000 J
1 Unknow Hydrocarbon VoA 31:08 350000 J
12 Unknown Hydrocarbon VoA 38:02 630000 J
13 Unknown Hydrocarbon VoA 39.30 870000 J
1 Unknown Hydrocarbon VOA i0.54 2500000 J
Unknown Hydrocarbon YOA 2:3% 400000 J
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ORGANICS ANALYSIS DATA SHEET

SAWPLE NUMBER:0~3
Contractor: NYTEST ENVIRONMENTAL INC. (2644007)
Project No:88-16154
PESTICIDE/PCBs
Concentration: Low Mediun (Circle (ne) GPC Clearwp__Yes X_ No
Date Extracted/Prepared: 10/10/83 Separatory Funne] Extraction ___ Yes
Oate Analyzed:10/14/89 , Continuaus Liquid-liquid Extraction __Yes
Core/Di1 Factor: 1 1

Percent Maisture not decented: 0

CAS w/l or GD
Number (C'imhg

| 1267-11-2 | Areclor=1016 | 1200.00U |

[ 1M0-28-2 | Areclor-1221 | 120000 U |

| 1141-16-5 | Areclon-1232 [ 1200.00 U |

| SUES-21-9 | Aroclor-1242 , | 120000 U |

| 12672-29-6 | Aroclor-128 | $1000000.00 |

| 11097-6%-1 | Aoclor-1254 | 2400.00 U |

| 11096-825 | Arcclor=1260 | 20000V | -
|

l
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RIC DATA: C7612 #1 SCANS 30 TO 1366
16-11/89 14:48:00 CALI: C7612 #2

SAMPLE: DIRECT ENVIRONMENTAL,0-3/N2644-007,REC'D 108/4/89, LOGIN 2644
CONDS.: 4G/1@8ML MEOH, 18UL/SML, INST:C
RANGE: G 1,1300 LABEL: N @, 4.6 QUAN: A ©, 1.6 J @ BASE: U 28, 3
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vy Sample name. .. ......SIRECT IZNY 107918718/ 587
! Date f1le...... ..... Dé:N2é4&4007
il Kethod neame....... . . A2
T audthorc......... METHCD 4338 /// BC8GI JIER
i insStrument. ... . TRACOR 21z wW.ECD
Columm......, .. 1.3%EFI250/1.95%EP243:1 ¢en 10071233 CRISEN
- Notes........ ..
j 2UL ICGM/ECML N2644CCE 12 EZLAME
) Run time. ... ... 37.€0 wmin Dalay tima $.8C =ina.
b Acg. time 1214632 Aag. date SAT 14 57T 2%
- Start FW. . ... .. 1C.00 sacn. Ené PW. .. ... 42 . CT ses¢
Zlope sans 1.7 uvi/sec N
AIes Trejset . . 120
§ peaks fsund 13
el ======================================================================
AREA PERCENT REFORT
N ==========================================.—.======================z====
Peak R.T.(min) R/S Peak name Arez % Area Peak Ht 2L
i 0.435% 1.%42 $103 1183 3BV
2z C.33%¢ 1.07¢8 5034 es2 VV
3 G.77% §.015 28181 23 VWV
g 1.4459 0.951 44357 514 Vv
S 1.381 G.467 2187 37?7 VY
é 1.783 1.61 7980 556 VT
7 2.235 1.762 8235 316 BV
§ 2.39%2 0.372 1745 112 V3
? 12.206 11.118 32873 373 BV
i@ 14.2850 146. 75331 £75 Vi
L
1 16,7%0 0.441 2067 76 =B
183250 13.382 62690 780 EV
13 20.700 13.005 §0925 713 VV
i4 22.328 11.655 543539 62¢ VE
15 25.8%0 0.643 3012 St 3V
14 2%9.242 19.477 91249¢ 6§61 V=
TOTALS 160.603 46843738
P T S ST E R SRS S NS S ST S IR N ST IR SSESSSsSSC TS SEZSTSSonSTIRoSSSSS==S =
-~ .
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F S g CN iRt wtniiAL W/w’//-’/[ddn‘/ A -t e
- 4.2 0C.5 5.08 ATT @& OFFS @ 18/18-89 18:61 J-z B
2.6%
L A
- E— o o P IR 4
1 el
f ———— 7.87
o
-
o
o
- 1[
TEMP 150 280
LLSASP2ISEsL JY9KSr e
6FT SAR
TRACOR 222 £CD
D-28088 18-318/89 19:81
ZAMPLES TRE: 45 CH: 2
A
FILE: 1 CALC-METHOD: RAREAX TRBLE: 8  CONC: RRER
NO ., RT ARER HEIGHT RRT BC NAME
1 @.58 9.58 BV
2 @.77 @.77 TBB
S 1.89 1.9 Bv
é 1.24 1.24 788
£ 2.4 - . 2.14 BB
& 2.6% 2.65 BV
7 l.89 3.00 TEe
] 238 3.36 uu
9 3 .67 3.67 W
18 é.14 4,14 UB
- 1! 4 .87 4,87 BV
12 S.i¢ $.19 LWV
13 6.084 6 .04 UB
14 7.87 ?.87 BB
-] 8.68 8.58 B&EB
16 9.22 9.22 BB Lo
17 18,88 19,45 BB
18 11.72 11,72 B8
1% 13.2% 3 13.25 88
29 15.29 234 14 15,08 P8
ok g~ TATAL
: 1882%e 8571
FERAK REJ e
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RUN 21 2:53 $9-10-18
M}"\ METHOD 3 MODIFIED '
/ 4 €4 C 1 ~ BGN i
e 0.83%50
- "
i 3¢ 2 1.5y
A » hod8s
pr— - 2,288
c 5 2.883
- et T
el

i 238
T
ol 10
g
j %8
E .
—
%7
o
<4 21.36
8
1 2s.a:
P 39
. 7 32.3% ) )
W 8 B
L enp
) RUN 21 9:53 89-18-18
METHOD 1 MODIFIED CALCULATION: X%
- RT AREA  BC AREA % .
0.335 3.6955 T 9.3117
8.362 18.2338 T 1.622%
8.451 8.7086 TS 2.0391
- 9.827 8.7846 TS 8.8661
1.0081 9.4792 TS 8.0404
1.25% 1.0825 TS @.0845
1.503 8.2874 TS 8.0817¢
1.88% 2.5781 1S 8.2174
2.398 1.9998 TS 0.2927
2.39% 28.1314 T 2.3731
2.653 19.1773 T 1.6178
3.187 9%.2383 T 8.0336
3,317 §4.9984¢ T S5.4832
3.886 132.4514 T 11.1736
¢.361 183.4848 T 8.7299
4. 650 113.5681 T 9.5804
- .586 266.2563 T 22.4614 .
6.212 155.5245 T 13.1200
§.667 17.058%  US 1.4390
- 7.763 26.4196 U 2.2287
8.23% 29.867¢ U 2.4352
8.736 5.6068° U 2.5573
9.83 37.5328 U 3.1862
- 18.49 1.50%8 V] 9.1273
. 11.39 45.8268 U 3.8658
g ii.de 33386 - - - B.3%EL.
15.39 2.3409 @.1974
19.89 1.4787 8.1247
21.36 8.5852 8.9578
26.31 3.7504 U 8.3163
: 32.35 9. 4630 9.939%

- .
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ORGANICS ANALYSIS DATA SHEET

SAMPLE NMBER-0H
Contractor: NYTEST ENVIRONMENTAL INC.
Lab Sample ID No:2644008 '
Sargle Matrix:0i} ~ Project No:83-16154
fata Release Authorized By:} Date Sampie Received:10/4/89
VOLATILE COMPOUNDS
Concentration: Low Med fum {Circle (ne)
Date Extracted/Prepared: NA
Date Analyzed:10/11/89
Conc/Dit Factor: s
Percent Moisture Not Decanted:
CaS w/kg v : ug/kg
Nmber Nmber
| 74-87-3 | Chloremethane [ 3125.0 V] ! 79-34-5 | 1,1,2,2-Tetrachlorcethane .~ | 1563.0 Y
| 74-83-8 | Bromomethane | 3125.0 U] | 18-87-5 | 1,2-0ichloropropane | 1563.0 U]
| 75-01-4 | Vinyl Chloride | 3125.0 U } 10061-02-6 | Trans-1,3-Dichloroorocene ] 1583.0 U|
| 5-00-3 | Chlorcethane | 3125.0 U] | 79016 | Trichlorcethene | 1563.0 U]
| 15082 | Methylene Chioride | 1563.0 Uf | 124-48-1 | Dibromochloramethane | 1563.0 U]
| 67-62-1 | Acetone | 3125.00) | 78005 | 1,1,2-Trichlorcethane | 1563.0 U}
| 751540 | Carbon Disulfide | 1563.0 U] | 71432 | Benzene | 12000 |
| 53+ | 1,1-Dichlorcethene ] 1563.0 U} | 10061-01-5 | cis-1,3-Dichloropropene | 1563.0 U
| T5-34-3 | 1,1-0ichlorcethane | 1563.0 U ] 110~75-8 | 2-Chlorcethyivinylecher j o 3125.0 U
| S40-58-0 | Total-1,2-Dichiorcethene | 1563.0 U] | 75%-2 | Bremoform | 1563.0 U}
| 61-66-3 | Chloroform | 1563.0 U | 581-186 | 2-Heanme | 3125.00)
| 107-06-2 | 1,2-Dichioroethane | 1563.0 U] | 108-10-1 | A-Methyl-2-Pentancre | 3B
| 78-93-3 | 2-Butancne | 3125.0 U] | 127-18~4 | Tetrachloroethene | 1563.0 4|
| 71556 | 1.1, 1-Trichlorosthane | 1563.8 U], | 108-66-3 | Toluene [ 700.0 |
| 56-23-5 ] Carbon Tetrachloride . | 1563.0 Y| | 108-90-7 | Chlorobenzane | 1563.0 U]
| 108-05-4 | Viny} Acetate | 312550 [ 100414 | Ethylbénzene | 2300.0 |
| 75214 | Bromodichlorcmethane | 1563.0 Y| | 100-42-5 | Styrene ] 3125.0 U
| | Total Xylenes [ 1400.0 |
| | Total Dichlorobenzene | 9375.0 U]
Data Reporting Qualifiers
for reporting results to EPA, the following results quaiifiers are used.
Additional flags or footnotes explaining results are encauraged. However, the
definition of each flag must be explicit.
VALUE  If the result is a value greater than or equal to the detection  C This flag applies to pesticide paraneters where the identification he
limit, report the value. been confirmed by 6C/MS Single compenent pesticides greater than or
aqual to 10 ug/l in the final extract shauld be confirmed by GC/S.
] Indicates compound was analyzed for but not detected. Report
the minimum detection 1imit for the sample with the U (e.g. 10U), This flag is used when the analyte is found in the blank as well as ¢
based on necessary concentration dilution actions. (This is not sample. It indicates possible/probable blank contamination and warn
necessarily the instrument detection Timit.) The footnote should the data user to take appropriate action. .
read U-Compound was analyzed for but not detected. The number is
the mirimm attainable detectien limit for the sample. Other specific flags and footnotes may be required to properly defir
the results. If usad, they must be fully described and such descrip
J Indicates an estimated value. This flag is used either when ticn attached to the data summary report.

estimating a concentration for tentatively identified compounds
where a 1:1 response is assumed or when the mass spectral data
indicates the presence of a compound that meets the identification
criteria but the result is less than the specified detection limit
but greater than zero (e.g. 1W).

100980
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SAMPLE NUMBER: 0-4
Lab Sample ID No.:2644008

nytest environmental,
Tentatively Identified Compounds

Contractor: NYTEST ENVIRONMENTAL INC.

Project No: 83-16154

s ﬁsm A T e B
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@-‘:an Concentrati
Fraction {w/ or @

Compound Name
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- ORGANICS ANALYSIS DATA SHEET

' SAWLE MMBER:0-4
- Contractor: NYTEST ENVIRCNMENTAL INC. (2644008)
r Project No:89-16154
o PESTICIDE/X8s
= Concentration: Low Med fum {Circle (re) GPC Clearup__Yes X_ No
o Cate Extracted/Prepared: 10/10/89 ' Separatory Fumel Extraction __ Yes
Date Analyzed: 10/14/89 Continvaus Liquid-1iquid Extraction __Yes
- Cone/0i1 Factor: 1 1
J Percent Moisture not decented: 0
, CAS wﬂcréé@

o Number ( Circle
o

| 126%-11-2 | Arcclor-1016 | 120000 U [
- | 11104-26-2 | Aroclor-1221 [ 120000 U |

? | 1181-16-5 | Aroclor-1232 | 120000 U |

- | 5363-21- | Aroclor-1242 f 1200.00 U |
- | 12672-20-6 | Areclor-1248 | 1200.00 U :

| 11097-68-1 | Aroclor=1254 | 2400.00 U |

] 11095-82-5 | Aroclor-1260 | 2400.00 U |

I i
B
o p—

100982
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RIC _

€8600T

%, s ]

RIC

16/11-89 16:49:00
SAMPLE: DIRECT ENVIRONMENTAL,0-4/N2644-0088,REC'D 16-4/89
COMDS.: 4G/16MLS,46UL/SMLS, INST.C

RANGE: G 1,1366 LABEL: N @, 4.6 QUAN: A @,

65

217

268

Ga71i) BueLYRIvTy O y> orvore/

385

!
200

DATA: C7613 #1
CALI: C7613 #2

Gd
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654

600
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1.6 J 6 BASE: U 26, 3
1137 4172840,
879 998
843 » 1217
g
733 S| 1039
Q » |
] Q 1088
|8 ;
R ®
E FY E
IR g
Q
e
- git. o
~
G J |
936
l ' I ] -
800 1008 1200 SCAN

e Vo B o ¥ - AT



.,
i~ (Y18 “.. J
@ N o
N 4
8] e .m: :
3 J !
S O <
2
r 54 s
. T3
. e a3
I 3
- -, &3
u} (7)) .
- - -,
o 2 .
- e b
o " b
aoon P
-
2
(&4
e t- 7°
%] [} O
. . (=3
[ ©)
(= ] )
. . «f
o oy -
= — 0
. e 0O
] o O
Y g + &
-1 ROR ]
-4 -4 uh -
I t (2]
-3
<o
L85
(3]

fle

>

o ]

[

2 /—7

[B]

id 3 /

< o

C g ﬁ..u

1] o5

-4 [t}

f+ J.a

1 P

2 3 &)

[ 7

f+ o

1 oL .o

ol B

) [al)

1) - -

g | -

13 o

. ¢ HLNIOD)

e
)

N
H

™
g I s — .

a3

Ve

e

S
[o4)

22

100984



100985

Channe!l ®......2 Tima +l3Z.%32:2¢ Tate 22T 4 ST £
3 Run 2 oi ¢
) Sampie mame......... DIRICT ELV 10/3-10/10/89
- Datza file. .Dé N2¢44CCée
3 Method name......... A2
o
Auther . AAZTHOD 608 /77 €08C31 OCR
1 instrument . . ... TRACCR 222 w.zCD
1
i Column......... 1.35%3F22350/1.95%2P24C1 on 100/120 sugp
Nortes..........
- ZUL 1GM/350ML M2644GCC3 1& ELANK
wed Run time....... 25.40 min. Delay time...0 .00 min.
A Acg. time...... 13:23:G7 Acg. date....EAT 14 CCT 27
‘ Start TwW. .. .... 10.00 sec. End PW....... 40 .00 sec¢.
Elope sens 1.75 uv/sec. -
- Area rejsct. .. . 10C
& peaks found. .12
- Lt E R S E RS E T & 2 2+ 2 & & 2+ F A 3 AR RS NS AR RS FEEENESEEEEREE SRS REERES A EEREREFF I
AREZA PERCEINT REPCORT
I 2 S 22 2t & it & -+ -+ F E S FF AR RS SRR EENE RS ES RS R R SRR AR R EEEREEE ]
TETN feak n.T.{(min) R/S5 Peak name Area % Area Feak Ht 2L
. 1 2.461 7.86 5924 1028 BV
- 2 0.6491 7.757 5844 784 WV
3 0.947 13.327 10G4¢ 1041 VE
4 1.285 1.8%58 1400 i88 £E
S 1.8358 8.44z2 6360 754 Bt
) é 2.192 0.601 253 62 23
7 2.%4%2 1.144 862 43 ¥
- & 4.366¢ 6.327 23¢é i2 £B
K §.47% 0.23% 177 i2 EE
10 8.592 48.881 36824 310 EB
) 11 21.283 3.768 2837 16 EB
— 12 25.725% $.794 3363 ¢4 EB
- TOTALS 10G.0GG0 76338
: S ¥ X3 S S F P S S F XSS EEEESTEFERESEES S ENE IS ENS S FEEFS AT RS ET R EEE S RSN F TS RN RS S



ORGANICS ANALYSIS DATA SHEET

= SAMPLE NMBER: 05
e Contractor: NYTEST BIVIRWENTAL IXC.
. Lab Sample ID No:2644009
1 Sample Matrix:0i - Project No:88-1154
e Oata Release Authorized By: Date Saple Received: 10/4/89
-5 VOLATILE COMPOLNDS
Cocentration:  Low @ (Circle (re)
o Qate Extracted/Prepared: NA
Date Analyzed: 10/11/89
< Canc/Di1 Factor: 1250
Percent Moisture Not Decanted:
g | | .
s /g CAS vg/kg
- Nomber Number
| 4-87-3 | Chlorcnethane 12500.0 U %-%-5 | 1,1,2,2-Tetrachlorosthane - - §250.0 Uj
. | 4-83-8 | Bromomethane 12500.0 U] 78-87-5 | 1,2-richloropropane 6250.0 U]

| 75014 | Viny] Chloride
| 5003 | Chlorcethane
| 1509-2 | Methylene Chloride
— | 6-64-1 | Acetone
| 5150 | Carbon Disulfide
[ 7534 | 1,1-Dichloroethene
| 5-%-3 | 1,1-Dichlorethine
o | 540-50-0 | Total-1,2-Dichloroethene
- | 67663 | Chloroform
} 07-06~2 | 1,2-Dichlorcethane

12500.0 U]
12500.0 U
6250.0 |
12500.0 U]
§250.0 Uj

10061-02-6 | Trans-1,3-{Hchloropropene
79-01-6 | Trichloroethene

124-48-1 | Dibromochloromethane
79-00-5 | 1,1,2-Trichlorcethane
71-43-2 | Benzene

6250.0 U] 10061-01-5 | cis-1,3-Dichloropropene 6250.0 U]
§250.0 U 110-75-8 | 2-Chloroethylvinylether 12500.0 U

' :
% | 6250.0 U]
| |
| I
| |
| I
' :
|
§250.0 U} | 15252 | Brosofore | 6250.0 ]
| !
l l
| |
| i
| |
! 1
| |
| |
l i

22000.0 |
£250.0 U}
6250.0 U]
9000.0 |

6250.0 U| 591-78-5 | 2-Heancne 12500.0 U]
§250.0 U] 108-10-1 | d-Methyl-2-Pentancre 12500.0 V)|

} 78-93-3 | 2-Butancre 12500.0 U} 121184 | Tetrachlorcethene 6250.8 U}

| 11-55-6 | 1,1, 1-Trichlorcethane 6250.0 U] 108-86-3 | Toluene 48000.0 |

| 56-23-5 | Carbon Tetrachloride 6250.0 U} 108-%0-7 | Chlorobenzene 6250.0 U|

| 108-05-4 | Vinyl Acetate 12500.0 U| 100-41-4 | Ethylbenzene 130000.0 |

| 75-214 | Bromodichloromethane 6250.0 U] 100-42-5 | Styrene 3125.0 U

| Total Xylenes 1200000.0 |
| Total Dichlorobenzene 37500.0 U]

o Data Reporting Qualifiers

- for reparting results to EPA, the following results qualifiers are used.
Additional flags or footnotes explaining results are encauraged. However, the
definition of sach flag must be eqlicit.

VALE  If the result is a value greater than or equal to the detection  C This flag applies to pesticide parameters where the identification has
- Timit, report the value. been confirmed by GCMS Single component pesticides greater than or
equal to 10 ug/1 in the final extract should be confirmed by &C/S.
U Indicates compound was analyzed for but not detected. Report
the minimm detection limit for the sample with the U (e.g. 10U), 8 This flag is used when the analyte is faund in the blank as well as a
based on necessary concentration dilution actions. (This is not sample. It indicates possible/probable blank contamination and warns
necessarily the instrument detection limit.) The footnote should the data user to take appropriate action.
rexd U-Comoaund was analyzed for but not detected. The number is

- the minimn attainable detection limit for the sample. Other specific flags and footnotes may be recuired to properly define
a the results. If used, they mst be fully described and such descrip-
J Indicates an estimated value. This flag is used either when tion attached to the data sumary regort.

estimating a concentration for tentatively identified compounds

where 3 1:1 respanse is assumad or when the mass spactra) data 100986

indicates the presance of a compound that meets the identification e
criteria but the result is less than the specified detection limit e

ko rrasran rhan vorn fa A 1NN
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nyfest environmental..

4
e ORBANICS ANALYSIS DATA SHEET

SAWPLE MMBER: 0-5
Contractor: NYTEST ENVIRONMENTAL INC. Lab Sasple 10 No.:2644009
Project No: 89-16154
B
- Tantatively Identified Compounds
wod
I Estimatad
. o (R s Cocmntration
_ Number Compound Name Fraction Nurer (wg/1 )
|1 [ Unknon Alkene [ v} %0 | 18000 4 |
| 2 | Uniknown Alcoho! | v | %2 | om0 v |
- [ 3 | Unknosn ATiane | v ] X2 | 1000
N |4 | Unknown Aliene N W B N VRN B - A
’ | 5 | Unknown Alkene | v | 3100 | 53000 J |
— | 6 | Unknown Aliane PV | 313 - 2000 4 |
|1 | Uninown Aromat ic [ v | 306 | 33000 J |
| 8 | Unknown | Yo ] 3350 | 46000 v |
-~ {9 | Unknown | WA | 345 | /00C S|
[ 10 ; thinon Arcmatic v | %2 | 000 |
[ 1 | Unknown Alkane | v | 3mee | 000 v |
| 12 | Unknown { v | 302 | 170000 0 |
| 13 I Unknown | va } 3930 | 180000 J |
[ 1 | Unknon [ VA | 405 | 570000 J |
| 15 | Uniiown Alkane [ v | 4232 | 10000 0 |
- | 16 | I [ I I
| 1 I I | I I
- |18 I I | I |
|18 | | ! | o
- | % I | I I I
|2 I i - | I
| 2 | I ! I I
- | 8 I | ! I I
| o | I [ I !
- | % i | I I I
| % | ! I I I
h [ 2 | [ I I I
- | 2 I I [ I I
[ 8 I | ! I I
| 3 I I | I I
“«/"\
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ORGANICS ANALYSIS DATA SHEET

SAMPLE NUMBER:0-5

Contractor: NYTEST BNVIRONMENTAL INC. (2644008)

Project No:89-16154

PESTICIDE/PCEs
E——

Concentratien: Low Med ium (Circle tre) GPC Clearup__ Yes X_ Mo

Date Extracted/Prepared:10/10 Separatory Furnel Extraction __ Yes

Date Analyzed:10/14/89 Continuous Liguid-liquid Extraction __ Yes

Conc/0i1 Factor: 1 1
Parcent Moisture not decented: 0 :

oS - Wl @

Naber ( Circle One ) -
: | 126U-11=2 | Aroclor-1016 | 1200.00 U |
- | 11104-28-2 | Arcclor-1221 | 1200.00 U f
- | NM-165 | Aroclor-1232 | 1200.00 U |
| 53463-21-9 | Aroclor-1242 | 1200.00 U |
| 12672-29-6 | Arcclor~1208 | 1200.00 U |
| 11097-69-1 | Aroclor-1254 | 2400.00 U |
g , | 11096-82-5 | Aroclon-1260 | 2400.00 U |
l

!
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68600T

== NS CHAIN OF CUSTODY / FIELD DATA SHEET

Direcl Environmental, Inc. e @e2g  CAanACLIMOITAC CLIENTPROJECTSITE: L T (\3 G2 S TERS
Sanford St, East Orange, N.J. 07018 )
1/677-1800 I FAX: 201/675-5819 HART CNVILCOMMTAL
A | CLIENTCONTACT: |S . T(1Z M P Son PROJECY J0B NO..
TYPE
SAMPLE DESCRIPTIONALOCATION - — Toow MVoeX | saen | TME | PresenvaTve | MouecR 0F COLLECTED ANALYSIS REQUESTED
A-7. xllig 11018 ice. | ST Ivotav i Al dc, e Ion, LiL,,
§e' A;U\A V\/, »(_.J, ‘.h\g*;(‘a.
sulfhida, 160pes \A—"[ 0 L
oH.
v — & x |4 Lio(8 ‘ ! RO Totdw: [Na| &, Tcnilon- A [0,
Ca, L CO APh 1 iyl Sed Ay,
W; Cat ed] sl wla) |
D -\ A x f ba 108 X 1. Q3T VO fpce (o, OTd, 1,
E? YoxivalNe,
| 1-24 2O ar X i Y ¥ 1 BT e s
T-2Z2% 2% awn ¥ lig {1019 3 ! £Q P
T1-1\2 x ligJro.1% " i RS PR
C - 16 ~ Loy 1ol ! AL (¥}
C-273 % \m‘ 108 . | RAr 3
(-7 4 x g _J1o-18 ‘ [ LaC <o
706 « Lserrd L1018 ' ' Bl ef ftzw prubfs, W | wdtvty
REMARKS: ) SHIPPED BY:
uPs: CLIENT VEHICLE
FEDX: LAB VEHICLE:
OTHER: DE! VEHICLE: hod
RELINQUISHED BY: RfCENEl‘)‘DY: j DATE: TIME: REASON: RELINQUISHED TO LABORATORY BY: / ACCEPTED FOR LAB BV DATE TIME
[ ASTHEU N NS LoD L 10 18 VU5 7) Tome e ’:;;~/;Z;§%:;// (4 ) | s
B e 7 . e g 7. 0 (Hr« /’/ Q / ’g T
7 7

LABORATORY COMMENTS.
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NyTest environmental .. .

Client Name: Direct Envirowental inc.

Date Received: 10/18/8¢
Samole I0: As ocer Chain of Qustody

Organics Extraction:

1. Acids

Latoratary Cheonic’s

2. BaseMeutrals

3. Pesticides/PCSs

10/23/88

4. Diexin

Analysis:

1. Volatiles

10/26/88

2. Acigs

3. BaseMNeutrais

4. Pesticides/M(8s

16/28/88

5. Diexin

Section Supervisor
Review & Aoproval

Inorganics:

1. Metals

§7Y
7

11/1/89

2. Cyanices

10/20/88

3. Perols

Ochar Analysis:

Section Supervisor
Review & Approval

Review & Approval

Quality Contro) Supervisor ’%\r
4

1f fractions are re-extracted ang re-analyzed include dates for both.

Pre oot Mo 360508
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| nytest environmental .

-

i

e
NON-CONFORMANCE SUMMARY
— (Case Narrative)
o Project Number: B8%-16154
GENERAL COMMENTS
~ A1l results reported are on a wet weight basis, no results
E have been corrected for moisture content due to the nature
of the samples.
'  VOLATILE FRACTION
Sample O -1A was anaiyzed at medium level with an additional
. 500 ‘dﬂution due to high concentratioms of both targeted and
non—-targeted compounds. |
PESTICIDE/PC8 FRACTION
Surrogate Dibutylchlorocendate fell outside QC limits for
sample O-1A due to interference of ccmpcurjd containing
similar chemical properties. Please note limits are advisory
oniy.
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NYTEST EVV:FUN“rVTAu INC.

o] AMP EPARATION [See reference 1 and 2 ] METZAZ
ENA, Pesticides / PCB's Extraction (2) 351¢
RA/ICP Sample Preparation (1) 200.7
Furnace Sample Preparation (1) 200.0
Mercury Sample Preparation (1) 245.1
Hexavalent Chromium Sample Preparation (1) 218.5

NON-ROUEQUS EXTRACTIONS [See reference 2 ]
SOIL AND SEDIMENT SAMPLES: '

BNA, Pesticides / PCB's Extraction 3550
AA/ICP Sample Preparation 3030
Furnace Sample Preparation 3050 '
Mercury Sample Preparation 7471
18] PLE [ See reference 2 ]
AR/ICP Sample Preparation 3050
Furnace Sample Preparation 3020 / 3030 / 3050
Mercury Sample Preparation 7471
4] vV oy

REFERENCE la/REFERENCE 2a

ALUMINUM 200.7/6010
ANTIMONY ' 200.7/6010
BARIUM 200.7/6010
BERYLLIUM 200.7/6010
CADMIUM 200.7/6010
CALCIUM ' 200.7/6010
CHROMIUM 200.7/6010
COBALT 200.7/6010
COPPER 200.7/6010
IRON 200.7/6010
LEAD 200.7/6010
MAGNESIUM 2C0.7/6010
MANGANESE 200.7/6010
MOLYBDENUM 200.7/6010
NICKEL 200.7/6010
POTASSIUM 200.7/6010
SILVER 200.7/6010
SODIUM 200.7/6010
TIN 200.7/6010
TITANIUM 200.7/6010
VANADIUM ..200.7/6010
ZINC

200.7/6010
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FUSNACE AR: REZFERENCE 1 4
ANTIMONY 204.1
ARSENIC » 206.2
LEAD , 239.2
SELENIUM 270.2
TEALLIUM 279.2
TIN ’ 282.2
VANADIUM 286.2 7
MERCURY : 245.1 7

AQUEOUS METHODOLOGIES: [ See reference 3 ]

Organochlorine Pesticides and PCB's
by Gas Chrcmatography

Herbicides by Gas Chromatography
Purgeable Organics by GC/MS
Base/Neutral, Acids by GT/MS
2,3,7,8 - TCDD by GC/MS

N _- ROUEOUS METHODOLOGIES: [See reference 2 ]
Gas Chromatography / Mass Spectrometry for:

Purgeable Organics
Base / Neutral and Acid Extractables

Organochlorine Pesticides and PCB's
by Gas Chromatography

MISCELLANEQUS ANALYSIS: [ See reference 2 ]
Extraction Procedure Toxicity

Ignitability

Corrosivity

Reactivity

Toxicity Characteristic Leaching Procedure (TCLP)

S~ e ~
-~
~
'S
O

€08
362
624
625
613 / 825

8240
8270

8080

1310

1010

11190
CHAPTER 8.3

[Reference 5 ]
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METHODOLOGY SUMMARY
NYTEST ENVIRONMENTAL INC.

ITIONAL INORGAN METER
PEMETER REFERENCE 1] EITERENCE 2
BROMIDE 320.1
COLOR 110.2
CONDUCTANCE 120.1
CONDUCTANCE- 90S0
QDOR 140.1
PH 150.1
pH 9040
TDS 160.2
TSS 160.2
TS 160.3
HARDNESS 130.1
TEMPERATURE 170.1
TURBIDITY 180.1
ACIDITY 305.1
ALKALINITY 310.1
AMMONIA 350.2,.3
CHLORIDE 325.3
CHLORIDE » 9252
RESIDUAL CHLORINE 330.2
coD 410.3,405.1
CYANIDE 335.3
CIL AND GREASE 413.1,.2
OIL AND GREASE 9070
FLUORIDE 340.2
TKN 381.2
NO2/NO3 353.2
D.O. 360.2
PETROLEUM-
HYDROCARBONS ( see reference 4) 418.1
PHENOL 420.2
PHOSFPHORUS 365.1
SILICA 370.1
SULFATE 375.4,.2
SULFIDE 376.1
SURFACTANTS 425.1
TOC 415.1
REFERENCES:
(1) - 600 / 4-79-002 Methods for Chemical Analysis of Water and
Waste '
(la) =~ 600 / 4-79-002 Methods for Chemical Analysis of Water and
Waste As modified by the EPA CLP Statement of Work 787
(2) =~ SW 846 Test Methods for Evaluating Solid Waste
(2a) =~ SW 846 Test Methods for Evaluating Solid Waste BAs modzfzeﬂ

by the EPA CLP Statement of Work 787
No. 209 Test Parameters for the

(3) - 40 CFR Part 136, VOL. 49,

Analysis of Pollutants

(4) - as modified by NJDEP - BISE ( for non aqueocus samples )

(5) Federal Register Vol S1 No.

216 Friday 11/7/86 p.40643 - 40652
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ORGANIC DATA REPORTING QUALIFIZZS

- - - —— - —— - = . - > -

Indicates compound was analyzed for but not detected.

minimum detecticn limit for the sample with the U (e.g.
on necessary coancentration dilutien actions. (This is rot neces-
sarily the instrument detection limit.) The footnote shculd read

U-Compound was analyzed for but not detected. The number is the
minimum attainable detected limit for the sample.

£t the

Repo
1C0U) based

Indicates an estimated value. This flag is used either when esti-
mating a concentration for tentatively identified compounds where
a2 1:1 response is assumed or when the mass spectral data indicates
the presence of a compound that meets the identification criteria
but the result is less than the specified detection limit but
greater than zero (e.g.: If limit of detection is 10 ug/l and a
concentration of 3 ug/l is calculated, repart as 3J.)

This flag is used when the analyte is found in the blank 2s well as

2 sample. It indicates possible/probable blank contamination and warnas
the data user to take appropriate action.

This flag indercifies all térzeted compounds that were found above
the method detection limits._ '

Note: Data on scil samples expressed on a dry weight basis.
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NYTEST EWIRONWNTAL INC.

- TCL VOLATILE QRGANICS ANALYSIS DATA SHET™
SAMPLE MATRIX:SOIL SNPLE 1D 0-'A
= , CONC. LEVEL: MED LE 1D 2785003
p ANALYSIS DATE: 10/26/89 DIL FACTOR 506.00
% MOISTURS : NA
- UB/XG
wé OW0 8 CAS Number  VOLATILE COMPOUNGS (ORY BAS!S)
- 11 74-87-3 | Chloromethane I 625000.0 U.
; 21 74-83-3 | Bremomethane o 625000.0 .
i 317504 | Viny! Chloride i 625000.0 u.
41 75-00-3 | Chloncethane I §25000.0 V.
- §175-08-2 | Methylene Chiorice | 940000.0 T
1 : §! 67841 | 2-Prcoancre i 4500000.0 T8
- 71 75-15-0 | Carban disulfice | 312500.0 L.
- 81 75-35-4 | 1,1-Dichlorcethere r 312500.0 U.
; § 1 75-34-3 | 1,1-Dichiorcethane | 312500.0 U.
10 | 540-53-0 | 1,2-Dichlorcetrene (total) - 312500.0 v.
11| §7-66-3 | Chioroform [ 312500.0 U.
i 120 107-08=2 | 1,2-Dichlorcethane b 3125000 U.
; 131 78-83-1 | 2-Butanane | §25000.0 L.
8] N-55-5 ] 1,1, 1-Trichloroethane | 29000000.0 T.
Y 15 | 56-23-5 | Carbon Tetrachloride I 3125000 U.
: 16 | 108-05-4 | Vinyl Acetate I §25000.0 U.
171 75-214 | Bramdichloromethane [ 312500.0 U.
18| 78-87-5 | 1,2-Dichlorcorooane P 312500.0 U.
19 | 10061015 | cis-1,3-Oichiorooropene [ 312500.0 U.
20179016 | Trichlorcethene [ 4000000.0 T.
21 | 124481 | Dibromochioromethane b 312800.0 U.
21 18005 | 1,1,2-Trichlorosthane - 312500.0 u.
23] N43-2 | Benzane I 312500.0 V.
- 24 | 10061-92-6 | Trans-1,3-Dichlorcorocene f o 312500.0 U.
% | 15-252 | Bromfore | 312500.0 U.
% | 108-10-1 | d-Methyl-2-Pentancre [ 625000.0 U.
27| 591-18-6 | 2-Heanne {  625000.0 V.
8 | 121184 | Tetrachlorcethene | 20000000.0 T.
W1 1%US | 1,1,2,2-Tecrachloroschine | 312500.0 U.
30 | 108-88-3 | Toluere { 45000000.0 T.
31 | 108-90-7 | Chloncbenzene P 312500.0 v.
32 | 100414 | Echylbenzene | 2400000.0 T.
33 ] 100425 | Styrene | 9100000.0 T.
U | 1330-20-7 | Xylene (total) | 9600000.0 T.
% ! I
% | ! !
7 | l 4
38| ! |
K | !
0| | |
I ¢ _l |
I
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NYTEST ENVIRDNEVTAL INC.

SAWLE 10: >A

e e - ———p— o ——— i, e A it Pt .
—— G S ot T m— S — —— i Wt —— —

8 19, 2783003
B CF TIC FOND: 8 MTRIX SOl FRACTION: VA
tstinated

s : Concantration

Nurer Coroong Name FRACTION  RT UG/XG (DRY WT)
1 142825 | HEPTANE V& 1 1.8 §2400C0 J |
2 111842 | NONANE V04 | 18.46 | 7303600 J |
3 1678528 | PROPYL CYCLOHEXANE VoA | 19.5 | 8400000 J |
] | UNKNOWN ALKANE IeA | 20.41 | 11000000 J |
§ | ETHYLMETHYL BENZENE ISOMR VoA | 20,87 7600000 J |
§ | ETHYLMETHYL BENIENE ISOMER [VOA | 2118 9400000 J |
1 | UNKNOWN ALKANE {VCA | 2148 16020000 J |
8. | ETHYLMETHYL EENZENE ISOMER (VOA | 21.88 |  1703C000 J |
8 I ' [ | | -
10 i . | | i A
N [ |- | | -
1 | - I | I o
13 | B I | .
" [ . | | | -
15 . |- | |- |
16 . |- | i -
1 P |- | I -
18 |- I | | -
19 - B | | o
& . - ! | o
{ |- [ f | -
Q2 | . I | | .
a i I | | -
Au | . - | | .
5 | . I | I - |
% |- I ! 1 -
a | . B I | -
3 I . I I | -
3 | . B | | -
3 | | P ] . }
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Semole Identification and Results

Samole No: O-14
iab Sample ID: 2785203

Results

Ignitability, F oM
Reactivity to Cvanide, PPM
Reactivity to Sulfide, PPM
Tungsten

E P Taxicity (PPM)

Arsenic
Barium
Cadmium
Chromium
Lead
Mercury
Selenium
Silver

NO = Nene Detectad
< = Less than

Max.
Allowable Levels

143

5.0
1€0.0
1.0
8.0
5.0
0.2
1.0
5.9

Project No: 89-16'5e
Log in No: 2736
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Samoie Identification and Results

Samole No: 206
Lab Samole 1D: 2785004

Results

Ignitability, F pM

Reactivity to Cyanide, PO

Raactivity tn Sulfide, PPM
Tungsten

E P Toxicity (PPM)

Arsenic
Barium
Cadmium
Chromium
Lead
Mercury
Selenium
Silver

* Rasylt to follow.
NO = None Detacted
< = Less than

Max.
Allowable Levels

140

5.0
100.0
1.0
5.0
5.0
0.2
1.0
5.0

Project No: 85-15154

Log in Ne: 2735

<.5
<10.0
<.
0.713
<.5
< .02
1.2
<.5
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. nytest ervironmenta

re

“2 , REPORT OF ANALY3IS

- Project No.:86-16154

- We find as follows:

3 Parameter(s) Sample Identificaticn

T A2 8-

(2785001) (2785CC2)

] o . o8t 126

" Specific Gravity, g/cm3 1.0520 —_

— Results in pom: v

7 Chloride 158302 —

- Fluoride 2380 o
Sulfide < 0.7 < 0.1
Cyanide _— < .02



e

NyTest environmMmento

REPCRT OF ANALY3ZIS

We Tind es follows:
Results in mg/Kg (dry wt. besis)

Parameter(s)

Silver
Arsenic
Barium
Calcium
Chromiun
Cooper
Mercury

Potassium

Sodium
Lead
Selenium
Tungsten

* Results to follow

~

Project No.:85-161i5%4

A-2
(2785001)

< 5.0
2.0
s1.1
1580
14.1
55.1

< 0.1

13.8

< 1.0
*

Cample Identification

B-4
(2785C32)
< 5.0

2.8
< 5.0
273
< 5.0
269
£.29
2830
1840
.0
C

<
<

* — O

1001003



.

We find as Tollows:

“nytest environmental..

REPORT OF ANALYSIS

Results in PPM (Wet weight basis).

Sampie Identificacion

A-2

B-4

O-1A
206

T-28
T-26
T-19
0-10
c-23
Cc-24

2785001
2785002
2785003
2785004
2785005
2785006
2785007
278500R8
2785008
2785010

Method Blank

897.6

<

10

13.0

<

A NN ANAANAN

10
10
10
10
10
10
10
10

© Project No.:

Parameter(s)

Total PCB's

1001004



Time :14:07:34 Date:TUZ 24 0OCT 853
RECOMSTRUCT SCREEZN DUMF

' . Data Acquis:ition Time:12:41:26
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Channel =

...... 1 Time:13:12:13 Cate:TUE 24 CCT 8%
- Run 8z ¢f 2
¢ Sample name.. .. ... .  DIRECT ENV 10/18-10/23/8%
Data file. ... . ... ...08:N2783003
- Method name. ... . . . .. Al
]
) Author. ... ... . METHQD 08 /s 80803 JCK
- Instryment. ... TRACOR 222 w. ECD
: Column......... 3% QOVi
wed Notes . ... ... ...
2ULIGCM/SO0ML N2783002 I3 ELANK
o
N Run time.. ... .. 30.00 mi1n. Delay time.. . 0.00 m:n.
Acg. time. .. ... 12:41:24% Acqg. date... TUE 24 OCT 8%
. Start PW. . ... .. 10.00 sec. End PW....... 35.00 sec.
‘ Actual PW. .. .30.0
- Slope sens.. ... 1.25 uv/sec.
B Area reject....d499
» # peaks found..2Z2
================================================:=====================
- AREA PERCENT REPORT
r’ﬂ\ ========:================================8========3===================
Peak R.T.(min) R/S Peak name Area ™ Area Paak H: BL
i 0.441 6.005% $394653 4c¢838 BE
2 0.978§ 0.070 657 78 BV
3 1.158 0.158 1970 1779 VE
4 3.881 0.422 3931 178 BV
S 4,325 0.166 155¢ 114 Va3
é .6%58 2.462 22942 8034 EV
7 6.584 3.744 348980 1027 VE
8 7 .683 2.30¢ 21494 793 BV
¢ 8.178 4.583 42712 1172 VvV
10 9.65¢8 7.70% 71840 1447 VE
11 11.308 6.128 57104 1419 BV
~ 12 13.078 52.223 484702 3558 VB
~ 13 17.58¢0 0.101 $37 72 2v
14 18.648 3.307 30817 429 VB
15 21.217 1.032 421 181 B2
""" 146 246.2523 9.394 87%43 6§97 EE
17 28.55% 0.188 1730 29 ES
TOTALS 100.000 $31925
- & 52 & & 2 8 & 5 5 5 &5 FEEEEEASEEEEEEEEEAEEEAEEEEEREESEREEEEEEEERSREEEEAAE
_,"“,a-\
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I
Chzanneail ®. ... .. 1 Time: 13:44.18 Date TUE 24 CCT 8%
*-\: Run #i of o
Sample nama. ... . ... . DIRECT ENV 10/18-10/23/787
o Data f1le. ... ... ... . D8:M278S5GCCS
f . Metheod name. . .. ... . . Al
“:-Q
Author .. ...... METHQOD 608 /// 60831 JCR
M Instrumant. ... . TRACGR 222 w. ECD
it Column......... 3% QVi
) Hotes . . . ... L.
- ZULIGM/SO0ML N2785C02 15 ELANKN
i
- Run time....... 30.00 min. Delay time...0.G0 min.
—- Acg. time. . . ... 13:15:27 Acq. date....TUE 24 0OCT 87
' Start FW..... .. 10.60 sec. End PW..... .. 35.00 sec.
Actual FW....30.0
Slope sens... .. 1.2% uv/sec.
: Area reject... 499
- % peaks found. .45
el R R RS AR A A E E S S E S R AR T R R R R 2 2 R R R X RS R R R A R R S RS R R E R R R R RS
- AREA PERCENT REPORT
' E R R R T R RS AR E R R A A R TR R RS A i E R R 2 2 SR 2 R R R RS RS AR A LRSS
N Peak R.7.(min) R/S Peak name Area *% Area Peak H=« BL
1 0.444 12.742 38781 4344 BE
2 0.9%1¢% 2.0£9 6297 768 EV
3 1.050 11.93°9 36337 3153 VvV
4 1.318 1.878 S718S g8s: Vi
5 1.827 3.427 11038 g8 VvV
é 1.791 . 1.603 4878 493 VW
7 2.083 : 6.104 185835 14393 VvV
g 2.862 12.52% 38133 1315 Vv
9 3.642 30.852 3904 z23¢ E
10 §.07S 0.538 1638 113 EV
11 $.63$ 2.025%5 6164 215 EB
12 6.583 0.19°9 605 15 EE
h 13 10.870 0.201 613 7i EV
. 14 11.82¢6 0.231 704 26 VE
‘15 15.550 0.200 508 33 BV
14 15.872 0.14% S$Gsé 3¢ VE
- 17 : 23.783 0.190 $77 32 EV
. 18 24.18% 0.413 i258 68  VV
19 249.445% 0.23% 716 43 \AY
o -~ 20 ©24.4625% 0.299% 910 71 VvV
21 25.743 11.95°9 354398 223 Ve
) TOTALS 100.000 304364 00022
45 5 & 5 X X R JI NS EEETEEEE %8ttt EE sttt Eti i E it lEEEEEEET

1001010
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1001012

Channal #. ... .. 1 Time:14:3¢ 1¢ Date TUE 24 CI7T 283
Run 82 o:f §
Sampie name. ... ... . DIRECT ENV 10/18-10723/85%
Date tile. . ....... .. D2 MNM2Z783CG0¢
Method nza2me. .. ..., .. Al
Author.. ... .. .. METHCD 6G2 /// BUB(C1 JCR
Instzument, .. . . TRACOR 222 w. ECD '
Column.. .. .. .2% QVi
rlotas . . ... .. ...
ZULLIGMySGML N2783002 13 EBLAMK
Run time. .. ..., SC¢.0C0 min. valay time. . . ¢ .00 m:n
Acg. time. . ... . 14:d%:18 heg. date. .. TUE 24 QT 8%
Start PW. .. ..., 10.00 sen . End PW. ... ... 33.00 sen.
Actual PW....3¢C.0
Slopa sens..... 1.25 uvisec.
Ares rejecrt....4%%
# peaks found. .33
AREA FERCENT REPORT
R R TR T R E T RS NI R E RS S XX RC SIS SIS IR NS REECSESCTECETS =S ISSSSSSEssS ===
Feak R.7.(min’) R/S Pezk name Area " Aresa Feak Hre. EL
1 0.444 8.89%¢ 40449 4343 EV
2 0.681 2.5%¢6 118GC¢ 1724 AN
3 c.87¢% 2.013 9154 1477 VvV
4 1.013 2.209 1004 1507 Vi
S 1.107 4.740 21552 2323 v
é 1.312 2.728 ‘ 1243 ldol vV
7 1.4946 1.284 847 10 C LAY
8 1.5893 1.882 7058 884y VvV
$ 1.712 2.418 10958 1087 VE
14 2.248 1.783 $71 243 Ev
11 2.834 3.489 158454 728 vV
12 3.131 1.322 60613 “ 27 vV
13 3.42% 2.810 12773 23q AY
14 4.088 2.582 1174¢ 7007 Vv
15 4.329 q4.245 1336032 835 VV
16 5.547 6.22% 2830+ 572 Y
17 6.274 4.085% 18379 q 3 NAY
18 7.3038 1.438 6818 172 VE
19 8.813 2.332 1G8?3 28% EV
20 $.508 3.838 16746 < G1. WE
N2
21 11.287 1.884 8344 gg AL EV
22 12.15¢ 3.782 17158 &© oo Vv
23 13.038 3.334 15:98 344 VE
24 15.541%2 2.02:3 919°% 3z Vv
A 15 .469%5% 2.044 9384 I VB
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RECCMSTRUCT

SCREEN DUMF

[\
oS

™M

]
A
j33
S
*’,,‘?
»Q Data Acguisition Time:14:38:21 Date:TUE 24 OCT 8%
Method: Al
.
1
i . — R, e b eer e s
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b d

i

i asiis

i

boid

™

Channei =. .. ... 1 Time 135 .0%:G3 Darte  TUEZ 24 ULT 83
) Run #3 or &
Sampie name. ... ..... DIRECT ENV 10/18-10/23/789
Data frie. ... . ... .. D8 . M2783Q¢C7
Method name. . . . . .. .. Al
Author........ METHOD 08 /(¢ B8UBO JCR
instrument. .. .. TRACOR Z21:Z w. ECD
Codwumn. ... ... .. 3% QOVi
Notes..........
ZULIGM,/30ML N2783Q02 135 ELANK
Run time.......30.00 min. Ueiay time...0.00 min.
Acg. time. ... .14:38:2i Acqg. date... . TUE 24 OCT 8%
Start PW. ... ... 10.00 sen. End PW. ... ... 33.00 sec.
Actual PwW. .. .30.0
Siope sens.. ... 1.25% uv/isec.
Area reiect‘...499
# peaks found. .28
L2 B & 5 R 2R R 2R E 2SS 2 i iR EiEEEREEEE RS ERENEEEREEEEEEENETESESEEEFEENEESRS]
AREA PERCENT REPORT
2 BB & - 55 5252 EEEEEEEEEEEEBEEEEEEEsEEREEREEEEEEEEEEENEEEEEEESEEEREEEEEEEER]
PeaXx R.T.(min) R/S Feakx name Area % Area Feak Ht. BL
b 0.482 29.142 $2424 4434 BV
2 0.703 3.828 $9¢2 2199 LAY
3 0.782 2.147 $563°% 2022 \YAY)
4 0.8468 .7%2 17678 2178 VvV
g 1.081 11.31:12 29443 2335% vy
é 1.3C¢ 13.122 341354 2¢081 VvV
7 1.493 14.089 41876 1834 Vv
8 2.223 10.4353 27207 1111 A%
b4 2.608 3.024 7871 933 A"
10 2.808 1.073 27%2 257 V 8
11 4.058 0.625 1627 117 AYAYS
12 4.2738 0.858 22312 14i VB
13 5.379 0.804% 2097 1it BE
i4 8.869 0.605 1§74 e? EV
1% 15.8533 0.328 834 14 EB
16 18.300 1.08¢ 2826 43 BE
17 450 7.691 20018 248 VE
TOTALS 100.00¢C 240274
2 % £ 3 B F Bk EEEEEEEEREESEEEREEEEEEEEEEEEEEEEEEEEEESEE S EEEEEEEEEEEEEEEEEE R
1001017



Mjf_\ ' 2 DRECT ot i NLIESor 7 ety

A@Q%ge? _3* L d
CHL L DL S.33 RTT 8 0SFI 0 & AmetTeIa qese
LH, 1 0. 8,89 AYT & 0=F3 SO I T £ R ( Q/ﬁ C A D

TEMP [5Q 242
€FTY d4Am  IuQuU-
TRACOR 222 ELD

- - 0-28a3 18,27/8% 15131
BT SRMPLE: TRG: 67 CH: 1
FILE: 1 CALC-METHOD: ARERY TABLE: @ CONC: AREA
, NO . RT RREA HEIGHT RRT 8¢ NANME
. 1 8.73 26473 2987 8.73 BB
2 1.3 353 183" 1.3 v
- 30 1.24 2235 493 1.24 uB
. 4 6.4t S5 45  6.41 BB
5  5.44 21 2% §.44 BB
mobiaihomimsbutuinaniLmpophighiey eyt 6 29.59 1223 11 29,59 BS
- 7 25.52 2321 5 25.52 B2
T3TRL

i

[ 2]
~4
o
(4]
[ 2]
(2]
[}

o
(%]

FZAK REJ ¢ B
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Tima:15:42.3F% Date . TUZ 24 GCCT 83
RECONSTRUCT SCREEN DUMP
Data Acguisition Time:15:10:33 Date :7TUE 24 QCT 89
Method: Al

b
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Channei ®...... 1 Time:15:41:23 Date:TUE 24 GCT &5
) Run %4 of ¢

Sample name. ... ..... DIRECT ENV 10/18~-10G/723/8%
Data ft1le. ... .......DE8 N27830¢8
wﬁ Method name. .. ... . .. Al
-
Author. ... ... .. METROD 638 /// 80803 JCR
- Instrument. .. . . .TRACCR 2232 w. ECD
§ Column. .. ..... i OV1
- Notes..........
— ZUL1GM/ SOML MN278350G2 I3 BLANK
-J Run time. .. .... 30.00 min. Delay time. . .0.00 m:n.
Acg. time. ... .. 16:18:33 Acg. date....TUZ 24 OCT 389
™ ) Seart BW.... ... 10.G0 sec. End PW....... 35.00 sec.
. v Actual BW....30.¢ ‘
) Siope sens..... 1.25 uvisec.
! Area reject... 499
- # peaks found..42
9 EE A A L A E R R A s 2 2 2 A s R R R R P N Y P S S P TR
AREA PERCENT REPORT
‘“m ======================================88=8===‘===8===========:=========
Feakx R.7T.(min) R/S Peak name Area % Area Peak Hr. BL
1 0.4490 15.279 27668 326°9 BV
2 0.822 §.152 : 9228 1232 VV
3 1.058 29.207 52885 3200 VV
4 1.565% $.439 95848 1083 Vv
S 1.818 6&§.194 11216 %14 Vv
[ 2.4%97 3.240 5847 484 Vv
7 2.792 2.68°% 48135 344 V3
8 3.458 0.542 9e2 B¢ EE
9 5.099 T2.274 4117 140 BS
N 10 6.837 0.339 613 68 EV
- 11 7.001¢ 0.31°9% 577 7 vV
12 7.127 0.777 1407 33 Ve
o 13 7.9946 0.277 . Sa1 27 BE
14 9.192 0.293 $34 29 B&
- 15 12.816 0.376 481 82 VvV
16 12.950 0.8%2 1616 79 VE
- 17?7 14.353 3.843 6% Sy 182 BE
18 17.783 0.368% 661 32 BE
19 2% .661 22.3532 407 %3 43w VE
I " TOTALS 106.000 181672
2 %2 & & &kttt iEtiEEtiEtrEEErEEEEididEEEEREEEEEEEEEESEEEEREEEEEE Il

1001020
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RECONSTRUCT

SCREEN DUME?

Datae Azquisition

Tima:16:19?:38

Time  15:41:532
Metnod: @ Al
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™~
ra
fu
0
i

Tt . R b R Rl - LaXalF R 20 o) 4’ LI IO B A S ’ LT e - -
4l et OO LD '/—3 Chliasm & PR R R 2 S P S .
-
e e
i
4
(|
o
oo
v
ki N
to
o Lo
vr .
- P
z LY
- EEEH
s .
- N .
- T
fN B
- R
(Y]
M |
<t
o0
Vo ]
oo A
] K
¥
: A
H l’\‘/
¥ F
-
;
H ’
; T~ el PR Uy Y - ~ E .,
Lt i ~ Pt TR Tt c ;T e e e -
1S 1m -
el LD o

1

(4]

LN

-

1001021

.



Channel ®#.. ..., 1 Time:1e6:12:4¢ Date:TUE 24 CCT 89
Run %35 of 6

! Sample name. .. .. . . .. DIRECT ENV 10/18-10/23/89
ok Data file........... D8:N2783500%
Method name. .. ... ... Al
4
B Author......... METHOD 608 /// 80803 JCR
Instrument. ... TRACOR 222 w. ECD
- Column......, ... 3% 0OV1
g Notes . .........
e ZULIGCM/SOML N278S5S002 IS BLANK
- Run time....... 30.00 min. Delay time...0.00 min.
s Acg. time. ... .. 15:41:53 Aegq. date... .TUE 24 OCT 8%
Start PW. .. ... 10.00 sec. End PW....... 35.00 sec.
- Actual FW....30.0
' Siope sens..... 1.25 uv/isec.
- Area reject.. . . 499
# peaks found..57
f‘\ ============================================ CTEE SRS S SsEEERSRNSRTSS=SSTSSsSSSs
B AREA PERCENT REPORT
- ===S=================‘================================================
Peak R.T.(m:n) R/S Peak name Area % Area Peak Ht. BL
1 0.441 22.27¢0 30771 41469 BE
2 0.8%94 1.29%58 178¢% 2059 EV
3 0.968 1.6%5 2342 373 EV
4 1.196 2.710 3745 435 EV
S 1.2693 3.323 45v2 759 EV
3 1.456 1.699 2348 301 Vv
7 1.4680 1.693 2339 310 VvV
- 8 1.938 5.696 7870 699 vV
¢ 2.170 3.244 4482 4179 VE
. 190 2.922 7.442 10283 989 BB
- 11 3.902 3.937 $440 344 BV
12 4.525 5.817 : 8038 419 VV
- 13 5.192 2.613 3611 121 VB
14 6.099% 0.973 1344 890 BB
15 7.032 2.833 3%Q40 111 EB
16 10.084 0.751 1038 o= ss vV
17 17.97¢6 0.403 557 o 45 BV
o 18 18.339% 0.564 ) 779 <o 50 LAY
oo 19 18.537 0.375 - 518 © S 44 VV
e 20 18.808 0.412 569 46 \AY
""" 21 19.53¢% 0.365 5089 23 LAY
22 19.911 0.59¢ 828 46 Vv

23 28 . 717 29 .59¢C 4088§ 44% V3B
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1001024

chennei ®. . .. 1 Time . {c. 4% 37 Dare.TUEL 24 0GCT €y
j« “Run ®s8 ot .6
Semplie name. . . DIiRECT ENV 10/7/18-10/235/859
ey Dara firie. . ... . DE NZ7830G10
| Method name A
g
Auythor . ... .. ... METHOLD ¢C8 //+ 8080 JCR
'j irstrument. .. .TRACCR 22 w. ECD
! Celumn. . ... . .. 3% OV1
A - .
- 2ULI0M/S0ML N278S302 13 BLANK
Q qen o otaime . L 20 .C0C min. Delzy time.. . Q0.Q0C min
i keg time. . ..10:18.43 Acg. date. .. . TUE 2494 OCT &v
o Start PW.. .. . .10.00 sec. End PW.. ... .. 33.00 sec
- Actuai FW. . .30.4¢
S.ope sens. . . .. 1.23 uv/isern
* Area reject 4%
- * peaks fcune. .54
ek 8=====:================================?===8$=8======8======~==========.
L~ A - * . "AREIA PERCENT REFORT ' '
. RS 2 E S BB ES ST EEREEREEEEEESESEEEEEEEINEE FEFEEEEE R NENES S EEEEESE EE NN
fFear R.T.+:min; R/E Pezx name Artez % Area Feax nt. EL
1 3.45:2 $.224_ 38354 as7d4 BE
- - o .71 4 0.883 23739 37 o
- 3 ¢.782 0.7% 3123 780 EV
< ¢.¢590 3.583 23215 3178 vv
3 1.068 14.614 60747 4823 vV
: 1.3:0 i2.871 $3%20 «17¢ vV
- - i 457 18.266 75951 3443 VV
] 2 293 7.204 29%35¢ 293¢z VvV
s . 2.624 4.32°% 18000 117 vV
- \ 13 3.242 1.535 6383 e VV
ot i 3 L9E 2.174 2041 33 vV
i2 4.452 0.35%0 2334 140 v
- 13 4.986¢ 0.3s7 1528 i VE
o 14 7.033 1.¥v%68 8301 33t vEe
13 ¥.974 0.381 15983 84 vV
- o ©
ie 16.482 . Z.801 1led4d ™ 3¢7 EB
27 12.229 0.:272 11:2 < «3 BV
18 15.027 4.915 20437 g; %4 UV
13 16.325 - 1.68S 7007 17 V3
N 20 18 147 ' 0.160 660 33 . VE
378 0.584 2328 62 AAY
604 o 8.621 35845s8 +47 E
- i 50 0.234 9753 1% V3
100.030 415808




1A-?

NYTEST ENVIRONWENTAL INC.

YOLATILE ORGANICS ANALYSIS DATA ST

SAYPLE MATRIX:SOIL SAMPLE 1D VBLK V1T

OONC. LEVEL: MEDIM L8 [0 V0642

ANALYSIS DATE:10/26/89 DIL FACTCR 1.00

% MOISTURE : NA

UGG
W0 B CAS Numper  WOLATILE COMPOUNDS (ORY SASIS)
1] 7813 | Chioronethane | 1250.0 L.
¢ | 1¢-83-9 | Bromomethane i 1250.0 U.
3] 715014 | Vinyl Chioride | 1250.0 U.
4 | 15-00-3 | Chloroethane | 1250.0 U.
§| 75-05-2 | Methylene Chloride | §30.0 T,
§ | 67-64-1 | 2-Propancre | 3%0.0 J.
71 75-1540 | Carbon disulfide | 625.0 U.
817534 | 1,1-Dichlorcethere | §25.0 U.
9| 15-%-3 | 1,1-Dichiorcethane [ 625.0 U.
10 | 540-58-0 | 1,2-Dichloroethene (total) | §5.0 U.
11| 67-66-3 | Chioroforn | §25.0 V.
12| 107062 | 1,2-Dichloroethane | §25.0 U.
13| 78-3-3 | 2-Butancme | 1250.0 U.
W[ 71556 | 1,1,1-Trichlorcethane | 625.0 U,
15 | 56-23-5 | Carton Tetrachloride | §25.0U.
16 | 108-054 | Vinyl Acetate | 1250.0 U.
17] 15274 | Sromodichloramethane | 525.0U.
18 | 78-875 | 1,2-Dichloropropane | §25.0 V.
19 | 10061-01-5 | cis-1,3-Dichioropropene | 625.0 U.
20| 16016 | Trichioroethene | 625.0 V.
21 | 128-48-1 | Dibramochionamethane | §25.0 V.
2| 19605 | 1,1,2-Trichioroechane | §25.0U.
3] N43-2 | Benzene | §25.0 U.
24 | 10061-02-5 | Trans-1,3-Dichloropropene | 625.0 U.
8 | 18-252 | Bromoform | 625.0 U.
2 | 108-10-1 | d-Methyl-2-Pentancre | 1250.0 U.
21 591-18-6 | 2-Hexancre | 1250.0 U.
2 | 121-184 | Tetrachioroethene | §25.0U.
29| 735 | 1,1,2,2-Tecrachioncethane ; 625.0U.
30 | 108-88-3 | Toluene | §25.0 U.
31 | 108-50-71 | Chlorooenzene ] 625.0 .
32 | 100-41-4 | Ethyloenzene | §25.0 U.
33 | 100425 | Styrene | 625.0 U.
34| 1330-20-7 | Xylene (total) | 625.0 U.
35 ] 107-02-8 | Acrolein | 12500.0 U.
36 | 107-13-1 | Aerylonitrile | . 12500.0 U.
116-75-8 | 2-Chlorcethyivinylether | 1250.0 U.
| Dichlorodifluoromethane | 1280.0 V.
| Dichlorobenzare (total) | 3750.0 U.
' |
|

3 |
3 |
9|
8 |
T

|

|
!

1001025
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_NYTEST ENVIROWMENTAL INC.

:
8
S
i
g
o
=
&

VBLK VIi

SAPLE [D:

V0643

Wi

FRACTION: VOA

MATRIX :SOIL

1

& OF TIC FOUND:

Estimated

Concentration

UG/KG (ORY WT)

RT

FRACTION

Corpond Name

.............................
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2 A
NYIZST ENVIRONMENTAL INC.
VOLATILE SURROGATE RECOVERY

LG IN & 2785 PAGE 3: 1

WIRIX:  SIL

J<Leeeeeecece VOLATILE 29553553

] [1,-DICHLORD | TOLUENE | B8R [VOAS |
| SHPLER | ETHMNE-D | D8 | [ |

[ VBLK VI 00K 150K 101 0K
| -1 WO 000K 9 OK|
| |

1,2-DICHLORDETHANE -4
TOLURNE- 08
G

* SURRCGATES QUTSIDE QC LIMITS

B3
% -133
82 -124
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NYTEST ENVIRONENTAL INC.
PESTICICE SURROCATE RECOVERY

LOG IN 8: 2783 PAGE &:

MATRIX:

SIL

JCPESTICIOE |

i B | PSS |
| SHPLES | o |
i ! l l
| LA | 830K] 0|
o-th | /| 1]
| 1-28 q S OK | 0|
(T8 | B90K| 0]
[T-18 | 80| 0]
| 0-10 | WEOK ] 0]
| C-23 i 1| 0
| C-24 [ BEOK| 0]
| | I
[ I [
l l [
| ! oo
! { Lo
| I b
| l | I
| | [
| | P
! l Lo
l | [
[ | | l
i I b
l I Lo
! I oo
! | P
| | P
| | [
l l L
! | oo
| [ I
l | |—
LIMITS
0BC 6- 170

* SURROGATES QUTSIDE QC LIMITS
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NYTEST ENVIRONMENTAL INC.

VOLATILE WATRIX SPIKE/MATRIX SPIKE QUPLICATE RECOVERY

LOBIN 8- 2785 MATRIX: SOIL PAGE: |

i I | I | l ! | | I Q LIMITS |
| : . SPHEISOPLE[ COC. | &l | & | R | i
| N | COPOUND ADOED (ug)iRESULT| M5 |RECOVERY | MSD |RECCVERY | | RO [RECOVERY]
i | v 1 i ! i l i i
1 | 1, 1-DICHLORCETHENE | 50 0.00 | 36.25 | 72.50 0K 38.12 | 76.25 0K  5.03 0K 10 [42 -136 |
| SWPLE & | TRICHLOROETHENE | 501 0.00 | 37.20 | 74.39 OK| 36.26 | 72.52 K] 2.5 Ok 87 34 -139 |
| | OHORGBENZENE i 501 7.81 | 53.17 | 90.51 OK| 55.47 | 95.12.0K]  &.97 0K 16 |44 -143 |
| NYTEST 8 | TOLUBNE | 50 | 5.73 | 49.46 | 67.45 K| 50.54 | 89.62 0K  2.450K| 10 {67 =123 |
| | BENIENE | 50| 9.54 | 51.60 | 84.13 0K| 54.01 | 88.96 OK| 5.58 0K 11|54 -156 |
I i

B OF § M50 0 OF10

VoA OUT: _

) 0 OF5

VCA QUT:
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NYTEST BWVIRONMENTAL INC.

evngy
i
‘sﬁé PESTICICE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY
- - :
j LOGIN 8: 2788 MATRIX: SOIL PAGEY: 1
-
\"““;j 4
l | . l f l [ i [, | QC LIMITS |
- | | |ONC. SPIKE|SAWPLE] CONC. | & | ONC. | % | RPO [ e
l | FRACTION | COMPQLND [ADCED (ug)|RESULT| M |RECOVERY | MSD  |RECOVERY | | RFD iR‘MQ\”
- | i i ! i | l t i | i
N | | LINDANE | 800 | 0.00 ) 250.55 | 31.32% | 2%6.62 | #.53% | 9.8 0K - 35 136 105 |
| SWPLE § | HEPTACHLOR | 800 | 0.00 | 364.79 | 45.60 OK| 398.81 | 49.85 K|  B.91 OK| 28 (40 -13¢ |
- | [ ALORIN | 800 | 0.00 | 38.92 | 43.620K] 383.50 | 47.34 K] 9.8 OK] 38 J40 %64 |
| NYTEST % | DIELORIN | 2000 | 0.00 | 938.13 | 66.91% | 980.48 | 9.02% | 4.1 0K 33 |50 -1 |
- | [ ENORIN | 2000 | 0.00 [1072.30 | 53.62 OK[1155.43 | ST.T7 OK|  T.47 0K 19 |48 m |
| | 4,4- 007 | 2000 0.00 | 462.57 | 23.13% [ 53.63 | 26.73%X | WMASE| 12|38 -4 |
| \
e
8 OF & MSASO0 6 OF12
PEST QUT: —
% OF RO i OF6
- PEST OUT: _
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BROMCF OBV S (872

Contractor:NYTEST BNVIRNENTA. INC.

Instrurent 10: V fhre: 10/25/89 -“\'_ Time: 12:41
ek ID: V0§18 fata Re‘esse Autrorized Sy A
n/e JON ABUNDANCE CRITERIA § RELATIVE ASUNCANCE
| 50 | 15.0 - 40.0% of the base pesk i 2 i
| I _ i I
| % | 30.0 - 60.0% of the base peak | 50.0 |
| I | I
{ 85 |  Base peak, 10(% relative aoncance ] 16.0 ]
| | i !
| % | 5.0-9.0%cf tre base peak , 5.5 |
| [ ' ! I
| 173 | Less than 2.0% of mass 14 . o 0.0 [0.0)% |
| I ! i
| | Greater than 50.0% of the base peak | 5.4 |
] | | |
|15 | 5.0 -9.08 of ness 14 | 5485 " |
| I I |
| 176 | Greater than 95.03, but less than 101.0% of mass 17¢ | rr[esne |
| | I I
| 1M ] 5.0 - 9.0 of mass 176 | 5.2 (1. = |
¥ Value in parenthesis is § mess 174,
= Yalue in parenthesis is § mass 175,
THIS PERFORMANCE TUNE APPLIES TO THE FOLLOWING SA\PL:'S BLANKS AND STANDARDS.
SAMPLEID W DATE OF ANALYSIS TIME OF ANALYSIS
Performance Standard vis18 10/25/88 12:41
VSTD020 V0§20 10/25/85 13:53
VSTDGS0 VC518 10/25/88 12:58
VSTD100 V0621 10/25/38 14:38
VST0150 VG522 10/25/88 15: 0
VSTD200 V0623 10/25/8% 15:58

— — — —— e e Siin, s S —— — i f—— — -+ a—
—— ——— —— A W Wt S A ——— ——— St S oo S— s Smen

|
|
I
|
|
I
I
|
-
I
|
|
I
I
!
!
|

11001031
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GCAME TUNING AND MASZ ZALIZRATION
BROMOFLUCROBENZENE (273)

Contractor:NYTEST ENVIRONMENTAL INC.

Inszrument 0: V fate: 10/26/89 \ Time: 8:12
iab ID: V0635 Data Reiease Authorized By:,
m/e JON ABUNDANCE CRITERIA % RELATIVE ABLNCANCE
| 50 | 15.0 - 40.0% of the base pex | 211 |
i I | |
| 75 | 30.0 - 60.0% of the base peak ; 50.0 j
| | l |
| 95 | Base peai, 100§ reiative abundance l 100.0 !
| l I i
| 9 | 5.0-9.0% of the tase pesk | 8.1 |
| l | I
[ 113 | Less than 2.0% of mass 178 | 08 [0.0]%x |
| | | I
| 118 | Greater than 50.0% of the base peax i 19.1 |
| | | [
4 115 | 5.0-9.0% of mess 17 | 6.0 [1.8)% |
| | I l
| 176 | Greater than 95.0%, bur less than 101.0% of mass 178 | 78.2 (98.8) % |
I l t [
[ 177 | 5.0-9.08of mss 176 | 8.1 [6.6)= |
* Value in parenthesis is % mass 174,
 Valve in parenthesis is % mass 176.
THIS PERFORMANCE TUNE APPLIES TO THE FOLLOWING SAMPLES, BLANKS AND STANDARDS.
SAWLE 1D a8 1D DATE OF ANALYSIS TIME OF ANALYSIS
Performance Standard w0635 10/26/88 8:12
WORXING STD V0636 10/26/89 8:47
METHOD BLANK Vo643 10/26/88 14:00
0-1A 2785003 10/26/89 14:45

|
|
|
|
L.
|
!
|
I
l
l
|
I
[
|
|
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RIC DATA: C7614 #1 SCANS 36 T0 1300
16/11-83 19:17:00 CALI: C7614 #2

SANPLE: DIRECT EMVIRONMENTAL,®-5,REC'D 10-/04/89,N2644-009,L0GIN 2644
CONDS, : 16UL(4G/1BMLISHLS, INST:C

RANGE: G 1,1308 LABEL: N ©, 4.8 QUAN: A 0, 1.8 J @ BASE: U 20, 3
100. 0~ 1638 1226 5414910,
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VALUE  If the result is a valus greater than or equal to the detectimn
Timit, report the value.

U Indicates compound was analyzed for but not detected. Report.

ORGANICS ANALYSIS DATA SHEET
SAMPLE NUMBER: OW-1
Contractor: NYTEST ENWVIRONMENTAL INC.
Lab Sample ID No:2644013
Sanple Matrix:01) Y Project No:89-16154
Data Release Authorized By: Date Sample Received: 10/4/89
VOLATILE COMPOUNDS
Concantration: Low Medium (Circle One)
Qate Extracted/Prepared: NA
Date Analyzed:10/11/89
Cone/Di1 Factor: 1250
Percent Moisture Not Decanted:
oS vg/kg s ug/kg
Nunber Nzber
| 4-87-3 | Chloromethane | 12500.0 Uf | 1835 | 1,1,2,2-Tetrachloroethane | 6250.0 U]
| =839 | Brommethane | 12500.0 U} | 18875 | 1,2Dichloropropme : | 6250.0 U
| 75-01-4 | Viny! Chioride | 12500.0 U| | 10061-02-6 | Trans-1,3-Dichloropropene [ 6250.0 U}
| 75-00~3 | Chlorcethane | 12500.0 U] | 19015 | Trichlarcethane [ 23000.0 Uf
| 5-09-2 | Methylene Chiaride | 6250.0 U] { 12448-1 | Dibromochlorcmsthane | 6250.0 Y|
| 67-54-1 | Acetane | 12500.0 U] - | 19005 | 1,1,2-Trichlorcethane | 6250.0 U]
| 75150 | Carbon Disulfide | 6250.0 U | 71432 | Bazene | 6250.0 U
| T5-35-4 | 1,1-0ichloroettene | 6250.0 U] | 10061-01-5 | cis-1,3-Dichloropropene |- §250.0 U]
| 15-4-3 | 1,1-Dichlorcethane | §250.0 U] | 110-75-8 | 2-Chloroethylvinylether | 12500.0 U
| 540-580 | Total-1,2-Dichlorcethene | 6250.0 U] [ 75252 | 6rorofore [ 6250.0 U
| 67-66-3 | Chloreform | 6250.0 U | 591-7186 | 2Heonme | 12500.0 v}
| 107-06-2 | 1,2-Dichlorcethane | 6250.0 Uf | 108-10-1 | d-Methyl-2-Pentancne | 12500.0 U|
| 78833 | 2-Butancne | 12500.0 ) | 121-184 | Tetrachloroethene | 6250.0 U
| 1556 | 1,1,1-Trichlorcethane | 6250.0 U] | 108-88-3 | Tolueme | 6250.0 U]
| 56-235 | Carbon Tetrachloride | 6250.0 U) i 108-%-7 | Chiorcbenzene | 6250.0 U
| 108-05-4 | Vinyl Acetate | 12500.0 U | 100-41-4 | Ethylbenzene | 6250.0 U]
| 75-214 | Bromodichloromethane | 6250.0 U] | 10042-5 | Styrene | 6250.0 U
t | Total Xylenes | 6250.0 U]
| | Total Dichlorobenzane | 31500.0 V]

fata Reporting Qualifiers

For reporting results to £PA, the following results qualifiers are used.
Additional flags or footnotes expisining results are encauraged. However, the
definition of each flag mst be eplicit.

C This flag applies to pesticide parameters where the identification he
been confirmed by 6CAS Single component pesticides greater than or
equal to 10 ug/? in the final extract should be confirmed by GCAS.

the minimm detection 1imit for the sample with the U (e.g. 10U), 8 This flag is used when the analyte is found in the blank as well as 2

based on necessary concentration dilution actions. (This is not

necessarily the instrument detection 1imit.) The footnote should the data user to take aporopriate action.
read U~Compound was analyzed for but not detected. The mnumber is

the minimm attainable detection limit for the sample.

indicates the presence of a compound that meets the identification
criteria but the result is less than the specified detection limit i

sample. [t indicates possible/probable blank contamination and warns

Other specific flags and footnotes may be required to procerly define

the results. [f used, they must be fully described and such descrip-
J Indicates an estimated value. This flag is used either when tion attached to the data summary report.
estimating & concentration for tentatively identified compaunds
where a 1:1 response is assumed or when the mass spactral data

1001036
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ORGANICS ANALYSIS DATA SHEET

SAPLE NMBER: OW-1
Lab Sample ID No.:2644013

Contractor: NYTEST ENVIRONMENTAL INC.

Project No: 89-16154

r

F

Tentatively Identified Compounds

o

Fraction

Campound Name
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ORGANICS ANALYSIS DATA SHEET
SAPLE NUMBER:Oi-1
Contractor: NYTEST ENVIRONMENTAL INC. (2644013)
Project No:B9-16154
PESTICI0E/PCBs
Concentration: Low (Circle (ne) GPC Cleanuo__Yes X_ No
{ete Extracted/Prepared: 10/10/88 Separatory Fumel Extraction __ Yes
Date Analyzed: 10/14/89 Continuous Liguid-liquid Extraction _ Yes
Cone/Di1 Facter: 1
Percant Moisture not decented: 0
CAs w/l o
Number { Circle (ne
| 1267-11-2 | Aroclor=1016 | 1200.00U - [ -
| 11104-28-2 | Aroclo=1221 | 120000V |
| 11141-16-5 | Aroclor-1232 | 1200.00 U -
| 5u69-219 | Aroclor-1242 | 120000 U |
| 12672-28-6 | Aeclor-128 [ 120000 U [
| 11097-68-1 | Arcclor-1254 | 33000.00 [
| 11096-82-5 | Arcclor-1260 | 200.00 U |
|
!
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RIC DATA: C7615 #1 SCANS 30 TO 13e6
16-11-89 208:54:00 CALI: C7615 #2

SAMPLE: DIRECT ENVIRONMENTAL,OW-1/N2644-013,REC'D 18/4/89

CONDS.: 4G/16ML MEOH, 18UL/SML. INST:C

RANGE: G 1,1360 LABEL: N @, 4.0 QUAN: A @, 1.0 J © BASE: U g'?é 3

108, 6- 256512.
| 843 999
733
~
to
&
3
Q
——— a 1
x 1 -
&
v 3 4 s
S - < § 3
S : $ 2
» * sfie .
_g k’ Q ;"\l § 1217
w | : IS ]
(&?2 n & ) e S 1088 -
g 1135
g B 3] \f\
b * A | |
1 nmn
R 2 ) U
b (Y
3 ° ¢
Q 492
7 3
a
-~
g .
66 - | J
211 277
A ~ 613 L’
T T »u T | T ] T 1 ~—
200 : 400 600 800 1000 1200 SCAN
S 40 '2:70 208: 00 36408 13: 20 10: 60 TIMF
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S ANDE S

o

Lt CREET Bt iz msrsy

S ARV —tes ST L NE Sa
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.24
51
9.43 )
18 .44
11.73
13.31
14.98
16.93
\
2o 195
23.03
¢
25.830%
TEMP 150 200
1.5%5P2258.1 .95%5P 2401
6FT amn
TRACOR 222 ECD
D-2080 18/18/89 11118
SAMPLE: TR6: 47 CH: 2
FILE: 1 CALC-METHOD: AREAX  TABLe: o CONC: ARER
NG . RT AREA  HEIGNT  RRT ge NANE
{  0.58 2761 822 @8.58 B8y
2 8.78 8394 1352 9.78 uy
3 9.9¢ 58 23 @.94 788
4 1.06 338 98  1.96 Tag
s 1.32 44679 6537  1.32 ug
6 2.49 2488 334  2.88 B
7 2.55 11152 1216 2.5 ug
8  6.24 356 33 6.24 g8
$  6.31 357 2?7  6.91 BB
18 9.43 1485 46  '9.43 BB
11 19.44 11089 S2 12.44 88
12 11.78 1397 S6 11.78 gg
13 13.31 1189 41 13.31 g8
14 14.98 1223 44 14.93 pBg.
15 16.83 758 19 16.83 g8
16 19.51 823 23 19.%1 gs
17 23.83 2228 5@ 23.33 gg
18 25.23 5178 60 25.33 Bgg
TOTAL
34294 10833
PEAK REJ )
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e=Tranm 1D E(D
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rZTH'S 608 5858 -g880 -£1%8
r-2040 1Aa71R789  12:17
\IameLE: TRA: %8 CH: |
FILE: 2 CALC-METHOD: AREA% TRBLE: 9 CONCt AREA
O, RY RRER REIBHT RRT BC NRME
1 e.7 21177 7414 8.38 B8
2 8,62 37488 6697 3.62 B8Y
3 .91 13478 - 3248 9.91 T8B
$ 1.8 17428 3518 . 1.63 WY
T 1 .84 767%4 7423 { .84 UU
? 2.86 72290 - 4493 2.86 WU
8 2.39 149% 182 2.39 UB
e J.28 M 24 3.26 88
P 4.04 €428 761 4,83 PU
12 4 .50 L1 131 3589 4 .68 U
1% %.22 529 43 5.22 ©8
14 £.97 287 26 $.97 2B
8-} é.92 k$-1 26 6.92 8RB
16 8.5% S74 16 2.5% 38R
v .81 527 28 S .41 &R
15 18.2 ap3 51 18.2R g
19 1Z.1% 2438 ne 12,15 B&
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ORGMICS ANALYSIS OATA SHEET

SAWPLE NUMBER: VB land
Contractor: NYTEST ENVIRONMENTAL INC.
Lab Sample ID No:C7509 :
Sarple Metrix: WATER Project No:8%-16154
Data Rejease Authorized By: , Date Sample Received: 10/4/89
VOLATILE OOMPOUNDS
Concantration: Low @ (Circle (ne)
Date Extracted/Prepared: NA
Date Analyzed:10/11/89
Conc/Di1 Factor: 1 pH:
Parcent Moisture (Not Decanted): NA
CAS o~ ug/Kg (¥ 3] @v w/¥g
Number { Circle One ) Nuwber { Circle Qne )
[ U4-87-3 | Chloromethane | 10.0] [ 735 | 1,1,2,2Tecrachiorcethane 1 5.0 |
| 1-83-4 | Bromomethane | 10.04] | 78875 | 1,2Dichloropropane | 5.0
| 75014 | Vinyl Chioride | 10.0U | 10061-02-6 | Trans-1,3-0ichloropropene | 5.0 U
{ 75-00-3 | Chloroethane | 10,0y | 79016 | Trichlorcethene | 5.0
| 75-09-2 | Methylene Chioride | 5.0J] | 124-48-1 | Dibrosochioromethane | 5.0 U
| 67-64-1 | Acetane ] 8.0 | | 79-00-5 | 1,1,2-Trichiorcethane | 5.0 U)
] 15-150 | Carbon Disulfide | 5.0U) | 1432 | Banzane } 5.0 V)
| 15-354 | 1,1-Dichloroethene | 5.0 U) | 10061015 | cis-1,3-Dichloropropene ] 5.0 uj
| 15-34-3 | 1, 1-0ichlorcethane | 5.0Uf | 116-15-8 | 2Chlorostiylvinylether { 10.0 Uj
| S40-580 | Total-1,2-Dichloroethene | 5.0 Y| | 175262 | Bromoform | 5.0 Y|
| 67-66-3 | Chlorofora | 5.0 U] | 591786 | 2-Heanne | 10.0 U|
| 107-06-2 | 1,2-Dichloroethane | 5.0 U] | 108-10-1 | d-Methyl-2-Pentancne | 10.0 U}
| 76-93-3 | 2-Butancne | 10.0U] | 121-184 | Tetrachlorosthane | 5.0U
| M-55-6 | 1.1,1-Trichlorcsthane | 5.0 | 108883 | Tolume | 5.0U)
| 56-23-5 | Carton Tetrachloride ] 5.0 U | - 108-80-1 | Chlorcbenzense | 5.0 U
} 108-054 | Vinyl Acetate 0.0 | 100-41¢ | Ethylbenzene | 5.00)
| 15-21+4 | Bromodichlorcmethane | 5.0 U] | 100~42-5 | Styrene | 5.0
i [ Total Yylees | 5.0 U
| | Total Dichlorcbenzene | 0.0 4}
Data Raporting Qualifiers
For reporting results to EPA, the following results qualifiers are used.
. Additional flags or footnotes eplzining results are encauraged. Hosever, the
- definition of each flag mst be eglicit.

VALLE  If the result is a velus greater than or equal to the detection
1imit, report the velus.

U Indicates campond was analyzed for but not detected. Report
the minimm detection limit for the sample with the U (e.q. 10U),
based on necessary concantration dilution actions. (This is not

necessarily the instrument detection limit.) The footnote should the data user to take appropriasts action.
read U-Compaund was analyzed for but not detectsd. The nunber is

the minimm attainable detection limit for the sawle.

indicates the presence of a campond that meets the identification
criteria but the result is less than the specified detection limit

C This flag applies to pesticide parameters where the jdentification has
bean confirmed by &0 Single comporent pesticides greater than or
equal to 10 ng/ul in the final extract should be confirmed by U/,

8 This flag s used when the analyte is found in the blank as well as a
saple. It indicates possible/probable blank contamination and werms

Other specific flags and footnotes sy be required to properly define

v v the results. If usad, they must be fully described and such descrip~
J Indicates an estimated value. This flag is used either when tion attached to the dats summary regort.
estimating 8 concentration for tentatively identified compounds
where a 1 1 response is assumed or when the mass spactral data

but greater than zero (e.g. ).
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NyTest environmMental .

ORGANICS ANALYSIS DATA SHEET

SAWPLE NMBER: VBlank
Lab Sample ID Mo.:

Fe

Contractor: NYTEST BNVIRONMENTAL INC.

Project No: 8%-16154

Tentatively ldentified Compounds

Estimated

I

Sean Cancantration
(o

or
Number

Fraction

Compound Name

53
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b kel id Red el % Lo

ORGANICS ANALYSIS DATA SHEET
SH¥PLE NMBER:lank
Contractar: NYTEST BYVIRNENTAL INC.
Project No:B9-16154
PESTICIDE/PC8s
Cocmtration:  Low (Cir<Te tre) 6 Cleanu_Yes X_ Mo
Date Extracted/Precared: 10/10/89 Seperatory Ruel Extraction __ Yes
Date Analyzed: 10/14/89 Contimus Liquid-liauid Extraction __Yes
Conc/Di1 Factor: 1 1
Percant Moisture not decented: 0
oS w o wg )
Number ( Circle e

| 1260112 | Areclon-1016 | 120000V |

| 1104282 | Aroclor-1221 | 120000 |

| 1IN-165 | Arcclon-1232 | 1200000 )

| 5369219 | Aroclor1242 | 120000 U 1

| 1267096 | Aroclor1248 [ 100.00 |

| 1087681 | Aroclom1254 | 20.00 ;

| 11096825 | Arcclor-1280 | 20.00U g

{ i



- nytest environmental..

SURROGATE PERCENT RECOYERY SUMMARY

Laboratory: NYTEST ENVIRONMENTAL INC. Project No:8%-16154

J4ERECeees VOLATILE 23020355333 | K<C<<<<iec< BASE REITRAL DY 0033 (e ICTIE 23233330233 | (<PESTICIDES |

l [ l Ine | l [ I l | 246 | = |
: [ S0 (TOWRNE-DB | B8R | DICHLORD- | NITRO- | 2-FLUORO- |TERPHENYL- | PHENOL-DS | 2-FLUORO- | TRIBROWO- | DIBUTY- |
%‘; | TRAFFIC | | | ETHANE-DA |BENZENE-DS | BIPHENYL | OM | | PHENOL | PHENOL | CHLORENDATE |
[ N | l [ | [ | l
— | | (75-130) | (75~130) | (75-130) { {10-150) I (10-150) l (10-150) | (10-150) | (10-150) | (10~150) | (10-160) |
; | | [ { { I | ! | | | |
- [ ovea | w0t | | 86 | | f l | | oo
[ o (oW | e | 8 | I ! | ! ! (2 |
{62 | w | w | 9 | I | f I | R
» [ 03 | 102 | = o 8 | | | | | | I
| [t ome | % | | I | | | s |
- 1 05 fowe | oas | | | | | | | L
: f o [oowr s | u | | I I I | P8 |
i | | | ! | | ! f | I I
- l | | | | ! | | i l | |
! | | | ! | | | ! l ! |
| AR R T T A
T J | | l [ | | | | | ! |
| l I | | | | | | | I J
I | | I I I | ! | | | f
! | | | | | | l | J | |
P ! | I ! | ! l I | | I
l | ! | | l I | | | | }
! I I ! | | | | ! | | !
l | | l | | | | | I ! l
l ! l ! | | | ! | | | |
i | f | | I | | I I | |
f | ! I I I I I | I | I
I | | I | | l | | | | l
I ! . | I I ! l | I l !
T * QUTSIOE QC LINITS  TTC Wlatiles 2 astof2l ; autside of &C Hinits
o ADVISORY LIMITS OLY =0~ - . Seari-Volatiles aut of ; outside of C limits
P Pesticides: 0 atof? ; ousideof (C limits
Comments:
Mp\



nytest environmental..

SOIL MATRIX SPIKE/MATRIX SPIKE QUPLICATE RECOVERY

- ContractorNYTEST ENVIRONVENTAL INC. Project No:89-16154
o '
- | | l oo | | I | (C LIMITS * |
: | ; CONC. SPIEISMPLE] COC. | & | . | & | B0 | |
- | FRCTIN | COPOND NOED (G)[RESLT| 6 |RESOVER DD [REOVER| | w0 }m|
i | | f f | | | | |
. | o | 1,1-Dichloroethene | 5000 ) 0.00 | 2.3 46.65% 19.02| B.05% 2000 | 2 | 57 |
J | S0 | Trichloroethene | 50.00]0.00 | 47.67 | 95.75 | 47.98 | 95.97 | 000 | 2 | 6137 |
| SWPLEN). | Chlorcbenzene | 50.00 0.00 | 9.3 ] 98.68 | 46.46 | 96.93 | 200 | 21 | &-138 |
- | [ Tolumne | 50.00 33.16 | 84.04 [101.79 | T6.52 | 86.75 | 16.00 | 21 | 5139 |
| PCBFM | Berzene | 50.00 [ 0.00| 49.39 | 98.77 | 48.41[96.81 | 200 | 2 | 66142 |
- | I [ | [ | i ] ! | |
_ | B | 1,2,4-Trichlorcbenzene | | | | | | R
f | 0 | Acenaphthene | | | | | | | P18 | 3113 |
| SMPEN. | 2,4-Dinitrotolume | | | ; | | || me |
| | Pyrere | | | | | | ] | 3% | 3%u2 |
o ] | N-Nitroso-05-n~Propylamine| ] | ] | | | | 38 | #1116 |
| | 14-Dichlorcberzene. | | [ L. REL N
f ! | | | | | | | | |
~ | KD | Pentachlorophol | [ | | | | | | -0 |
] 0 | Phenol | | | ! | | | | ¥ | %380 |
| SHPEN. | 2-Chlorophmnol [ | { 1 | | | 50 | %102 |
| | 4-Chloro-3-ethyTphenol | [ | | | | | B | %108 |
1 | #-¥itropheno 1 | [ (. ] 1 % } "1 |
. | | | | | | | | |
1 | Lindane | 800.00 [ 0.00 | 250.55 | 31.32% 206.62 | .56 % .00 | 5 | 46127 |
| PST | Heptachlor | 800.00 | 0.00 | 364.79 | 45.60 | 208.81 | 49.65 | 8.00 | 31 | 3130 |
| 90 | Aldrin | 800.00 { 0.00 | M8.92 [ 43.62 | M350 [ | 900 | 4 | W1 |
| SWPLEN. | Dieldrin | 2000.00 | 0.00 | 38.13 | 46.91 | 980.48 | 49.02 | 400 | 38 | 313 |
) | [ Endein | 2ooooo|ooo|11 0 (53.62 | NSSAQ[SLT | 1.00 | 45 | €239 |
| 102 |4 | 2000.00 | 0.00 | 462.57 | 22.13 | 5M.63|26.73 | 16.00 | 50 | Z-134 |
“ * ASTERISKED VALUES ARE QUTSIOE QC LIMITS.
RPD: Yo% 0  otof 5 soutside (C linits RECOVERY VOA'S 2 atof 10 otside & imite
. BA ot of ;astside C limits 8N ax of ostside @€ limits
- -1 atof  otside (C liais  ACIDS ot of autside C Vimits
pest ] at of 6 :outside C limits PEST 2 at of 114 sautside O limits
Coments:
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&G TINING N0 MASS CALIBRATION

ENIENE (BFB)

mmuwwmmammnmuun

Instrment 1D: £ Date: 9/16/8¢ : Time: 8:49

Lab ID: 4861 Gata Release Authorized gy %J

we ION ABLNOWCE CRITERIA $ RELATIVE ABUNOMCE

PO | 15.0 - 40.08 of the base peai | 2.62 |
| | / |
| B ] 3.0- 60.08 of the base peak | 6:1 {
| | ! !
I %5 | Base peak, 1008 relative ahndance | 100.60 |
| | ‘ [ ]
[ % | 5.0-9.080f the base peak | 8.3 I
[ | [ I ~-
| m | Lssthzﬂz.ﬂtofnsm | O.MA[O.OOJ |
| | | |
| m Sreater then 50.0% of the base peak - ] .64 |
| | [ [
| 115 | 5.0-9.0%of mass 174 | 5.55 (6.97)1 |
I | | |
I 1% | arester than 95.08%, but ess than 101.08 of nass 174 | 76.55 (%.11)1 |
| | ! [
[ | 5.0~ 9.08 of mees 175 Poseque
* Valus in parenthesis s & mass 174,

= Value in parenthesis s § mass 17§,

mzsmmmsmnemwmm, BLANKS AND STANDARDS
| SNPLE D ] L8 Ip | BATE OF AALYS]S | TIE OF AALYSIS ]
' t 1 ] H
| PERFORMANCE STANDARD l' E4861 i, 8/16/89 i' 8:49 f’
] VSTO0S§. . 1 E4862 | 9/16/89 J 9:2 |
| m“ o 4863 | 8/15/89 | 10.17 ]
} vSTouE | " E48S4 [ 9/16/89 | 1:04 i
| wom EA885 | 8/16/89 | 11:54 |
| VST0200 | E4860 ] 9/16/89 | 12:42 |
| | | o !
I f | | I
| ] | | |
| | | | |
| I ] | |
| | | | |
| ! | ] |
I ] ] | I
] N | | !

1001049




) GC/6 TUNING ANO MASS CALIBRATION

.

BROMOFLUORCBENZENE (BF8)
Contractor:NYTEST BNWWIRONVENTAL INC.
Instrument [0: C {ate: 10/11/89 _ Time: §:07
Lab ID: €7607 Data Release Authorized By:
- v
m; n/e 10N ABUNDANCE CRITERIA % RELATIVE ABUNDANCE
. {80 | 15.0 - 40.0% of the base peak ! 19.01
% | ! !
3 | 5 | 30.0 - 60.0% of the base peak | 39.48
| | |
e | 95 | GBasepeak, 100% relative atundance | 100.00
A I ! |
i 9% | 5.0-8.0%of the base peak ] 8.55
- | a l
: | 13 | Less than 2.08 of mass 17 | 0.00 [0.00]*
l | |
B {14} Grester than 50.0% of the base peak | 12.48
; F |
i ] 1 ] §.0-9.0%of mass 174 ! 43 [5.98)%
! ! I
- [ 116 | Grester than 95.0%, but less than 101.0% of mass 174 ] N.49 [98.61)*
. ! | |
- 111 | 5.0~ 9.0% of mess 176 | 4.51 [ 6.9)=
; ¥ Value in parenthesis is § mess 170,
= Value in parenthesis is % mass 176.
» THIS PERFORMANCE TUNE APPLIES TO THE FOLLOWING SAMPLES, BLANKS AND STANDARIS.
i SHPLE 1D | 8 10 | OATE OF ANALYSIS | TIME OF AALYSIS |
! ! | | !
| Performance Standard | C7807 ] 10/11/89 ] 9:07 |
| WORKING STANDARD | 7608 | 10711789 | 3:43 !
[ METHO BN | 7609 | 10/11/89 | 10:36 |
i 0-t ] 2644005 ] 10/11/89 ] % !
| 0-2 | 2644008 | 10/11/89 | 12:55 |
j 03 | 2644007 | 10/11/89 ] 14:48 |
| 0~ | 4008 : 10/11/89 | 16:49 i
| 05 | 2644009 | 10/11/88 f 19:17 |
- f OW-1 [ 2644013 | /e | 20:54 |
| | ! | |
| | ! ! |
| | | | |
l | I I |
| | ! ! |
[ ! | | |
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EXECUTIVE SUMMARY

The tungsten refining process at Li Tungsten utilized ores
containing low levels of natural thorium and uranium at
concentrations averaging 10 to 20 pCi/g. About 2000 cubic yards
of unprocessed and semi-processed ore are stored in and around
the main factory on parcel A in thousands of decaying drums and
crates. Ambient gamma fields near this material ranges from 10
to 30 uR/hr with levels in the 50-500 uR/hr range at 1 cm.
Radon, thoron, and airborne long-lived alpha levels measured in
the main (Dice) Building are within acceptable levels. The
unprocessed and semi-processed ores thus do not present a
significant radiological hazard.

After tungsten is removed from these ores, the radionuclides
become more concentrated in the waste products which take the
form of hard, concrete-like rocks, or slag, and various type of
granular material. Radionuclide levels in the waste products
approach 1000 pC/g and thus pose an internal radiation hazard if
dusts become airborne, and an external radiation hazard by
emission of beta-gamma radiation at levels in the 1 to 10 mR/hr
range. There are about 500 to 1000 cubic yards of these higher
level waste products piled on the ground on all 3 parcels. About
10,000 cubic yards of lower radicactivity soils and other waste

materials are also piled on parcels B and C. The presence of
any higher activity materials buried at greater depths under
these piles is presently unknown. No significant radiocnuclide

migration from the site via surface water run-off was detected.

A small amount of thorium metal processing also was performed at
Li Tungsten. About 200 lbs of thorium metal (reading 65 mR/hr),
several pails of what may be monazite or zircon sand, and 3
small furnaces with gamma levels in the 10-20 mR/hr range were
found. These thorium process materials pose a greater
radiological hazard than do the tungsten process materials.
Fortunately, there is a small guantity of thorium materials
which can be easily packaged and disposed. As of December 11,
1989, 113 cu.ft. of these highly contaminated materials and
egquipment have been removed from the site. Areas of thorium
contamination remaining at the site include: a 1000 sq.ft.
asphalted area in parcel A contaminated to 4500 dpm alpha/l1l00 -
sq. cm.; & 2000 sq.ft. heavily vegetated area in parcel C with
s0il contaminated to about 1000 pCi/g; and a brick-lined pit

- behind the laboratory where thorium solutions were known to have

been stored.



This survey identifies 9 specific areas of concern: 7 completely
i within the controlled area and 2 near the perimeter fence
‘ affecting both the controlled and uncontrolled areas. Five of
= these areas have been remediated in December, 1989. The data
ﬁ o presented in this report shows pre-remediation radiation levels,
' however, when remediated areas are discussed, they are marked
o . with "remediated". ‘The 4 remaining areas include: the heavily
1 vegetated area on parcel C discussed in the preceeding paragraph
A ("3-5 mR/hr), a pile of 6-12" slag rocks on the northern end of
parcel C ("1-3 mR/hr), a pile of large (3 ft diameter) slag
rocks along the northern fence of parcel A ("1-3 mR/hr) causing
| 160 uR/hr through the fence, and buried waste under the north
fence of parcel A causing 300 uR/hr near the ground surface on
— the uncontrolled side of the fence. Remediation of these areas
will require excavation with heavy eguipment.

In general, the building structural components and factory
equipment are not significantly contaminated.. Most horizontal
surfaces have an easily removable layer of ore dust. However,
radiation measurements from many vats and tanks, indicate that
- their internal surfaces may have been contaminated with
' radionuclides during the various heating and chemical processing
stages of tungsten refining. <Closer investigation of the tank
N and vat interiors should be performed after their contents are
characterized and removed.

Standard contamination control procedures ocutlined in the site

Vs safety manual will adequately protect chemical and radiological
remediation teams from internal radiation exposure at the site.
The remaining sources of significant external radiation (»>2
mR/hr) have been roped-off.

Potential for exposure of the public is very low. The 2 areas
of concern at the northern fence of the main parcel along Herb
Hill Road have elevated radiation levels (0.1-0.3 mR/hr) on the
grassy area between the road and the fence. Radiation levels
from these sources drop off to background within 4-6 feet of
the fence and pose no hazard for persons on foot or in vehicles
on Herb Hill Road.
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1.0 INTRODUCTION

Thg L} Tungsten facility consists of 26 acres on which exist
buildings (over 300,000 sq.ft. of floor area), forested areas,
ponds and swampy areas. The site was operated from the 1940's

to the 1980's as a tungsten refining and processing facility and
is now abandoned.

Tungsten ore, or schelite, was obtained by Li Tungsten from
mines in Canada and cChina. In addition to tungsten, schelite
contains the naturally-occurring, thorium and uranium series of
radionuclides. These radionuclides are concentrated by the
tungsten refining process so thai the intermediate and waste
products may pose a radiation hazard.

Schematics of the Thorium-232 and Uranium-238 decay series are

shown in PFigures 1.1 and 1.2. The Uranium-235, or Actinium,
series is also present with the U-238 series, but at much lower
levels. Radionuclides from these 3 series emit alpha, beta, and
gamma radiation and thus pose both external and internal
radiation hazards when found in high concentrations.

Approximately 12,000 cu.yards of ores and slags have been found
on site. Most of this material occurs in piles on the two
forested parcels of land. However, about 2000 cu.yards of
material is contained in thousands of decaying drums and crates
located in the main plant building.

Thorium occurs naturally in soil at a background level of about
1l pCi/g, or about 9 ppm (ref: NCRP 45). Uranium~238 and its
progeny, including Radium-226, occur naturally in soil at a
concentration of 0.6 pCi/g (ref: NCRP 45). Thorium
concentrations in the various ore samples from the site range
from background to 10's of pCi/g. Concentrations in slag,
sludge, and other waste products range from 100's to 1000's of
pCi/g. For comparison, the limit for unrestricted use, or
“"clean", soil in New York State Code Rule 38, Table 5 is 500 ppm

- source material, or 55 pCi/g Thorium or 180 pCi/g Uranium. The

limit for radium in soil affected by uranium mines and mills is
5 pCi/g from the surface to 15 cm deep and 15 pCi/g below 15 cm
(ref: EPA, 40CFR192 Uranium Mill Tailings Control Act).

Pure thorium is used in metal alloys, as optical coatings on
camera lens, in vacuum tubes, and in arc lamps. It historically
has been thought of as a bulk, low radicactivity material.
"Source material” is a general term referring to thorium or
uranium as metal, ore or bulk material. Any industrial or
educational institution may possess up to 15 lbs of source
material under a general license without regard to specific
licensing or regulatory authority except disposal (Ref: NYS Code
Rule 38 and NYS Sanitary Code Part 16). Also, possession of
ores or products containing less than 500 parts per million
(ppm) source material are exempt from licensing (NYS Code Rule
38).



The predecessor company to Li Tungsten, Wah Chang Trading
Company, had a NYS Dept. of Labor radioactive materials license

- to work with pure thorium and high level thorium ores. About 10
’JMN\ pails and drums of material having thorium series concentrations
- in the 10,000 pCi/g range have been found. One drum contained
- about 200 lbs of thorium metal. These are likely remnants of

o the thorium work which should have been discontinued when the
= license was terminated in the early 1970's.

§ 2.0 OBJECTIVES
The objectives of this survey are to:
- l. assess the types, quantities, and concentrations of
- radionuclides present at the site;
Q 2. identify radiclogical hazards that may be encountered by
chemical and radiological remediation teams; and
3. identify radiological hazards that may cause exposure to the
. general public.
E 4, identify for subseguent removal and disposal up to 15 drums
material exhibiting elevated radiation levels over 1 mR/hr.
The present project ié intended to be an initial screening
survey utilizing survey instruments and approximately 150
v soil/process material samples.
3.0 MEASUREMENTS PERFORMED
A map of the site was overlaid with a 25'x25' grid. Gamma
‘"radiation exposure levels were measured using a Nal probe, or
microR meter, at site locations within each section of the grid.
Exposure rates from many radiation sources were investigated and
recorded along with ambient exposure rates. A Geiger-Mueller
probe in a large area configuration (pancake probe) was also.
used to investigate the many types of sources found. This probe
is sensitive to alpha, beta, and gamma radiation and is more
i directional then the microR meter. The pancake probe is useful
to measure specific sources in the presence of other interfering
- sources.

iJ
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An alpha scintillation detector was also used to measure £fixed
alpha contamination. However, these measurements were of
limited use because the source of alpha radiation, the ore,
caused self-attenuation of the alpha particles, thus preventing
efficient detection. Significant fixed alpha activity was found
only in a few areas. ’

Wipe tests were performed on  floors and equipment in the
Offices, Laboratory, Wire Plant, and Dice Building to assess
removable alpha and beta contamination. They also proved to be
of limited usefulness because most of the contamination occurred
in the form of low specific activity, ore dust which is not

collected by wipes in sufficient quantities to be detected.

Radionuclide concentrations in solid material were investigated
by the collection of 152 samples. They included samples of
ores, slag, intermediate materials, pond/swamp sediment, and
soil. Soil samples were collected both within the plant
boundaries and around the perimeter. Normally, 3 samples were
collected from each soil sampling location: surface, 6-12", and
12-24" deep. In this way, data concerning radionuclide
leaching, migration or burial could be obtained.

The soil and process material samples were analyzed with a gamma
spectroscopy system using a high purity germanium detector.
Gamma ruys from Ac-228 were used to determine the Th-232
concentration, that of Th-234 and Pa-234m were used to determine
U-238, and that of Pb-214 and Bi-214 were to determine Ra-226.
Gamma rays from other nuclides in the decay chains were analyzed
but the results are not listed in this report unless unusual
chain equilibria were fourid. These analyses are useful not only
to compare radionuclide concentrations with regulatory
guidelines, but also to gain information on the types of
processes and materials that were used at Li Tungsten.

Several air samples were collected and analyzed for long lived

alpha emitters. The Dept. of Energy's Environmental
Measurements Laboratory also conducted thoron (raden-220)
measurements in the main plant building. The purpose of air

sampling and analyses was to assist in establishing appropriate

levels of protection for on-site workers during implementation

of remedial actions at the site.

The survey was performed during the period June to September,
1989.
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4.0 RESULTS

4.1 EXTERNAL RADIATION SURVEY

Readings from the microR and GM pancake meters are shown in
Bppendix A. The microR datz is plctted on maps of the plant in
Figures 4.1 through 4.4 as a graphical representation using

cross hatching of gricd sections in which elevated gamma
radiation levels were detected.

4.2 WIPE TESTS

The results of wipe samples are shown in Appendix C. Only 2 cf
the 274 wipes showed significant removable activity. ‘

4.3 AIR SAMPLES

Results of 4 air samples for long-lived alpha activity collected
in the Dice Building are shown below:

Table 4.2 - Airborne Alpha Radicactivity Measurements

Sample# Date Location Gross Alpha Conc.
RAD/A-1  6/27/89 Dice Bldg near < 1.7x10-13 uci/ml
ore pile
RAD/A-2 6/27/89 Dice Bldg near < 1.8x10-13 uCi/ml
roto kiln
RAD/A-3 6/30/89 Dice Bldg in < 3.8x%x10-13 uCi/ml
' mixing room

RAD/A-4 6/30/89 Dice Bldg in < 2.8x10-13 uCi/ml
mixing room ,

NYS Code Rule 38 limit

Public: 2x10-12 ucCi/ml Th-nat
Occupational: 6x10-11 uCi/ml Th-nat

Radon-222 and Radon-220 (Thorcn) results obtained by the Dept.

of Energy are shown in Table 4.3,

4.4 SOIL/PROCESS MATERIAL SAMPLING

The locations of sample collection are shown in Appendix B. The
results of the samples analysis are shown in Table 4.1.

4
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Table 4.1
LI TUNGSTEN SOIL / PROCESS MATERIAL

i

- : | ANLYSIS
<7 RE T PAR- RID IR 28 + RA-226 P /b SAWPLE DESCRIPTION
' (g)CEL #  DAUGHTERS DAUGHTERS . READING
"ﬁz (eCi/g) (pCisg) (pCisg)
- Pl 1059 B 025 1.3+ 04 (1.5 + 0.0 0.6 + 0.2 60 10  POND SEDIMENT W SIOE OF POND
i P2 1080 B 626 1.0+ 0.4 (2.1 +- 0.0 0.6 +- 0.1 60 28 POND SEDIENT - € SIOE OF POND
- P3 747 C L35 2.5+ 0.5 (3.0 + 0.0 1.1 +- 0.2 60 10 POND SEDIMENT - SN SIDE OF POND NEAR OIL TANK
PE 1060 C NM 5.2+ 1.8 19.6 + 3.7 b4 +- 0.5 8 14 POND SEDIMENT - £ SIDE OF POND NEAR OIL TANK
™ PS5 1435 C FI7  1.6+0.3 (1.7 + 0.0 1.0 + 0.4 60 10  POND SEDIMENT - £ OF DICKSON, RUNOFF FROM LANDFILL
i 1 M50 A A 79+ 0.0 15.6 +- 0.0 2.5+ 0.3 20 22 BLAK ORE SPILLED - NN CORNER
2 1104 8 2.6+ 04 (3.3 + 0.0 24402 100 2 BROWN ORE - N CORNER
- "3 1%5 A BE 68+ 2.0 54.0 +- 5.6 64.0 +- 1.0 1000 900  BLACK ORE - MW CORNER
E & 1260 A € 47+ 00 §.24 0.0 32403 100 20 GRAY ORE - N CORMER
5 1100 A F3 9.5+ 0.0 (9.8 + 0.0 (2.3 + 0.0 100 30 LT, BROMN PONDER - NEAR MEST DICE
. 6 120 A 6 9.1+0.0 %.0 + 0.0 Q.1+09 600 25 K. BROWN GRAMULAR - NEAR MEST DICE
: 7 125 A 65 9.5+-1.6 (2.7 + 0.0 6.9+ 0.8 600 20  GRAY EROMN POWDER - NEAR WEST DICE
i 8 1670 A M 15.0420  (50.0+ 0.0 59.9 +- 1.1 4000 1400 LARGE SLAG BOULDER - M CORNER
9 1460 A F9 128409 8.5+ 2.8 8.7 + 0.4 00 60 DK. GRAY STONE/GRAMLAR
10 143.0 A FI13 3.7+ 0.2 (3.4 +- 0.0 3.8 +- 0.1 300 20 RED/BRONN IN CRATE
- 1 135 A K7 804+ 1.9 (2.0 + 0.0 (2.6 += 0.0 1000 100  GRAY/BROMNAMITE IN CRATE 90163 08 - DICE
12 245 4 L6 17.0+20 T3+ 0.0 (5.0 + 0.0 1500 150  GRAY CHNKS IN PILE - DICE
- 13 1854 O S4+15 (6.2 + 0.0 6.3+ 0.4 150 20 GRAY POMDER ORUM 027 - DICE KILN 8AY
4 1595 A K& 8.9+ 1.1 (5.6 + 0.0 6.8 + 0.4 100 40  BLACK FLOGR DIRT - WEST DICE
= 15 2%5 4 L3 (14+00 (4.9 +- 0.0 (1.1 + 0.0 020 BLACK METALLIC FINES F3 - DICE
e~ I A UL 0¢850 (0 0.0 52,1 4- 1.7 10000 1400  GRAY SLAG ROCKS IN DRUM IN FENCE AREA - DICE
74 1915 4 Q1 39+09 (3.6 + 0.0 1.7 +- 0.3 00 200 SOIL AT BULKHEAD DICE LOADING 0OCK ~ SURFACE
178 1595 A4 01 3.0+ 1 (6.2 +- 0.0 (1.6 +- 0.0 30 30  SOIL AT BULKHEAD DICE LOADING DOCK - 6°
1C 1815 A Q1 (4.0 + 0.0 4.2+ 0.0 1.1+ 0.3 0 80 SOLL AT BULHEAD DICE LOADING DOCK - 12°
18 1453 A 014 2.5+ 0.4 (3.6 + 0.0 1.7+ 0.1 60 8  DRAIN IN ALLEYWAY - DICE
19 1850 A Q@4 16408 (4.6 + 0.0 1.4+ 0.2 80 b  SOIL AT BULKHEAD AT EAST BLDG - SURFACE
19 183.0 A @4 (2.6 + 0.0 43412 (1.6 + 0.0 60 10  SOIL AT BULKHEAD AT EAST BLDG - 12°
190 1720 A @ 1.2+02 (1.6 + 0.0 0.6 + 0.1 60 10  SOIL AT BULGEAD AT EAST BLDG - 2¢'
20 1400 A BM 56+ 1.1 i 0.0 1.8+ 0.6 6 10  SOIL NEAR FRONT GATE INSIDE FENCE - SURFACE
X8 1710 A Bl 17402 {11+ 0.0 0.6 +- 0.1 60 10  SOTL NEAR FRONT GATE INSIDE FENCE - 12°
00 1623 A B 0.9+ 03 (1.2 + 0.0 0.5 ¢ 0.1 60 10  SOIL NEAR FRONT GATE INSIDE FENCE - 24*
20 145 A M 0.0 +12 0.2 +- 4.3 10.2 +- 0.5 1300 400  SOIL AT HOT SPOT UNDER NORTH FENCE - SURFACE
28 1358 A A8 1140 + 2.3 144.0 + 9.0 104.0 += 1.4 3000 600  SOIL AT HOT SPOT UNDER NORTH FENCE - 6°.
AC 1380 A A 1110+ 2.0 103.0 + 8.0 103.0 + 1.4 0 200 SOIL AT HOT SPOT UNDER NORTH FENCE - 15'
; 20 B2 A O 3.2+08 34+ 0.0 1.6 ¢ 0.1 800 120 SOIL AT UTILITY POLE NEAR POOL - SURFACE
28 040 A O 44+03 (4.5 + 0.0 1.9 + 0.1 800 120  SOIL AT UTILITY POLE NEAR POCL - 6°
- A 1000 A 01 AT+ 14 (6.0 + 0.0 (2.1 0.0 60 10  SOIL AT BULKHEAD SN CORMER - SURFACE
28 1805 A Q1 3.2+08 (3.6 + 0.0 (2.0 + 0.0 60 10 SOIL AT BULKHEAD SH CORNER - 6°
X ASS A O 2.2+0.0 294+00  (1.6+ 0.0 60 10 SOIL AT BULIOEAD SW CORNER - 12" HIT SOLID
. A 1665 A 61 2.2+ 1.0 10.6 + 2.8 1.3+ 0.6 60 50  SOIL AT WEST FENCE - SURFACE
48 1945 A 61 2.9+ 1.0 13.3 + 0.0 (1.3 +- 0.0 8 70  SOIL AT MEST FENCE - 4* HIT CONCRETE
- 24 1635 A 09 2.4+0.2 (2.1 + 0.0 1.3+ 0.1 60 10 SOIL AT BULKHEAD LOUNGE - SURFACE
) 28 1600 A 09 1.8+ 0.4 2.0 + 0.0 0.7 +- 0.2 80 20 SOIL AT BULKHEAD LOUNGE - 12°
X 1704 @ 83+ 14 (15.0 + 0.0 3.5+ 03 0 20 SOIL AT BULGEAD LOUNGE - 4'
20 1075 A E3 1.6+ 0.4 (1.5 +- 0.0 0.7 + 0.1 60 15  SOIL BEMIND MIRE DEPT. SOUTH - SURFACE
28 05 A BN 69+ 04 (3.2 + 0.0 1.8 - 0.2 60 20 SOIL BEHIND WIRE DEPT. SOUTH - 12'
e~ B0 1625 A B 3.0+ 10 (5.0 + 0.0 (1.0 + 0.0 0 40  SOIL BEMIND MIRE DEPT. SOUTH - 24°
A 1815 A BN 2.2+ 07 (6.4 + 0.0 (1.5 += 0.0 60 10  SOIL BEWIND WIRE DEPT. NORTH - SURFACE
8 1375 A B (2.4 + 0.0 (7.0 + 0.0 1.3+ 0.4 60 20 SOIL BEMIND WIRE DEPT. NORTH - 6°
B ¢ 1870 A BO 41+ 0.7 (6.0 + 0.0 1.4 4 0.2 0 20 SOIL BENIND WIRE DEPT. NORT - 12°
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SOIL BEHIND LAB NEAR SUMP - SURFICE
SOIL BEHIND LAB NEAR SUWP - 12°
SOIL BEWIND LAB NEAR SUMP - 24°
SOIL FROM BRICK SUMP BEHIND LAB
Y40 DIRT UNDER OUTDR STAIR AT WIRE DEPT
1° ASPHLT & STAIR MIRE DEPT 4500 DPM/10050CN ALPHA
YARD DIRT UNDER TANK BETWEEN EAST BLDG & WIRE DEPT
DIRT/SAND AT EAST FENCE NEAR LILCO

SOIL BEHIND LAB AT END OF PORCH

GRAY POMDER FROM SCOOP ELEVATOR WIRE YARD
SOIL SE CORNER - SURFACE

SOIL SE CORNER - 6° (UNDERGRD WATER)

SOIL SE CORNER - 12° {\UNDERGRD WATER)

SOIL § SIDE - SURFACE (WET AREA)

SOIL § SIDE - 6° (MET AREA)

SOIL § SIDE - 12' (WET AREA)

SOIL SW CORMER - SURFACE

SOIL SW CORNER - 6°

SOIL SW CORNER - 12°

BLACK PILE AT 2 0°¢

SOIL BEHIND RAD/S38 PILE - SURFACE

SOIL BEHIND RAD/S38 PILE - 4°

SOIL BEHIND RAD/S38 PILE - 12°

SOIL BETWEEN DROP OFF & POND - SURFACE
SOIL BETWEEN DROP OFF & POND - 6°

SOIL BETWEEN DROP OFF & POND - 12°

BLACK PILE AT 3 0°C

GRAY PILE AT 4 0°C

GRAY SHALE-LIKE PILE AT 5 0°C

SOIL IN CENTER OF RING OF PILES - SURFACE
SOIL IN CENTER OF RING OF PILES - 12°

SOIL IN CENTER OF RING OF PILES - 24

GRAY PILE AT 12 0'C

SOIL BEHIND PILES AT 11 0°C - SURFACE

SOIL BEHIND PILES AT 11 0°C - 12°

SOIL BEHIND PILES AT 11 0'C - 24°

PILE OF SOIL AT 9 0'C

SOIL BEHIND PILES AT 9 0°C - SURFACE

SOIL BEMIND PILES AT 9 0°C - 6°

SOIL BEHIND PILES AT 9 0°C - 12

SOIL 'FROM HOT SPOT AT 11 0°C

SOIL FROM N CORNER ~ SURFACE

SOIL FROM N CORNER - 12°

SOIL FRON N CORNER - 2¢°

SOIL FROM NE CORNER - SURFACE

SOIL FROM NE CORNER - 12°

SOIL FROM NE CORMER - 24°*

SOIL FROM NE CORNER OUTSO FENCE - SURFICE
SOIL FRON NE CORNER OUTSD FEMCE - 12°

SOIL FROM NE CORNER QUTSD FENCE - 24*

SOIL BETWEEN EAST & LOUNGE BLDGS - SURFACE
SOIL BETMEEN EAST & LOUNGE BLDGS - 12°
SOIL BETMEEN EAST & LOUNGE BLDGS - 24°
SOIL FRON RUNOFF N CORNER OUTSD FENCE - SURFACE
SOIL FROM RUNOFF N CORMER OUTSD FENCE - 12°
SOIL FROM RUNOFF N CORMER OUTSO FENCE - 24
SOIL BY SE FENCE AT UNDGRD OIL PIPE - SURFACE
SOIL BY SE FENCE AT UNDGRD OIL PIPE - 12°
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10
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10
18
15
10
10
160

1500

1700
10
10
10
10
12

10
12
10
1000
1400

11
10

10
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SOIL BY SE FENCE AT UNDGRD OIL PIPE - 20

SOIL BY € FENCE AT GATE £ OF DICKSON - SURFACE
SOIL BY E FENCE AT GATE E OF DICKSON - 12°

SOIL 8Y E FENCE AT GATE E OF DICKSON - 24'
SOIL BY E FENCE AT BENBOW GATE - SURFACE

SOIL BY E FENCE AT BENBOW GATE - 12°

SOIL BY £ FENCE AT BENBOM GATE - 2¢'

SOIL NE CORNER - SURFACE

SOIL NE CORNER - 12'

SOIL Nei CORNER QUTSO FENCE - SURFACE
SOIL NN CORNER OUTSD FENCE - 12°

SOIL N4 CORNER QUTSD FENCE - 2¢°

SOIL IN OIL TAMK BASIN - SURFACE

SOIL IN OIL TANK BASIN (OILY) - &'

SOIL FROM HOT SPOT ON OIL BASIN BERM - SURFACE
SOIL FROM HOT SPOT ON QTL BASIN BERM - {2°
SOIL FROM HOT SPOT N OIL BASIM BERM - 24’
SOIL FROM HOT SPOT IN FOREST N OF DICKSOM-SURFACE
SOIL FROM HOT SPOY IN FOREST N OF DICKSON - ¢°
SOIL FROM HOT SPOT IN FOREST N OF DICKSON - 12°
SOIL FROM SANDY SPOT N 7 DICKSON ~SURFACE
SOIL FROM SANDY SPOT N OF DICKSON - 12°

SOIL FROM SANDY SPOT N OF DICKSON - 24°

SOIL FROM LANDFILL RUNOFF NEAR SPHERE - SURFACE
SOIL FROM LANDFILL RUNOFF MNEAR SPHERE - 6°
SOIL FROM LANDFILL RUNOFF NEAR SPHERE - 12°
SOIL FROM SPRING S OF LANDFILL

SLAG ROCKS FROM LANDFILL § OF PROPANE TANK
SAD FROM LANDFILL SW OF PROPANE TANK

MATERIAL FROM LANDFILL AT FENCE NEAR PROPANE TK
BLACK PILE IN LANDFILL £ OF PROPANE TANK
BROWN PILE IN LANDFILL N OF PROPANE TANK

SLAG ROCKS FROM LONG PILE NE OF PROPANE TANK
MATERIAL FROM LANDFILL IN GULLY £ OF PROPANE TANK
SOIL FRM RUNOFF BETWEEN LANDFILL & DICKSON LAE
SOIL FROM LANDFILL RUNOFF NEAR LOWER POND - SURFAC
SOIL FROM MID-SE CORNER

SOIL FROM W SIOE AT FENCE

SOIL FROM MUD POOL S OF WAREHOUSE

SOIL FROM 20 MID POOL S OF WAREHOUSE

SPILLED BLACK ORE S OF WAREMOUSE '

SOIL FROM OIL TANK BERM SW OF WAREHSE, W OF TANK
SOIL FROM OIL TANK BERM, SW OF TANK

SOIL FROM SW CORNER POND RUNOFF INSIOE FENCE
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TABLE 4.3
LI TUNGSTEN CO., DICE BUILDING
RADON/THORON PROGENY AIRBORNE CONCENTRATIONS

TIME LOCATION RADON/THORON AIRBORNE CONCENTRATIONS WORKING
Po-218 Pb-214 Bi-214 Pb-212 Bi-212 LEVEL(WL)
Bq/m3 GRAB* INTEGRATING**
(pCi/1)
8/29/89 East Dice 36.6 8.1 7.4 65.6 11.7 0.23 0.33
10:54 am (1.0) (0.22) (0.2) -(L.8) (0.32)
8/29/89 West Dice 39.9  32.7 27.2 18.2 9.95 0.07
11:39 am (1.1) (0.88) (.74) (.49) (.27)
8/29/89 ' Central Dice 39.6 32.2 20.2 14.0 3.0 0.06 0.09
12:20 pm (1.1) (.87) (.55) (.38) (.08)
8/29/89 Outside 1.72 1.3 1.1 0.01  0.03 4.0E-04
1:00 pm . Entrance (.05) (.04) . (.03) (.0003) (.0008)

* Grab filter sample -- Sampling time 30 minutes; Total WL (Rn-222 and Rn-220 progeny)
** Alpha Prism Integrating Monitor -- Sampling time 16.5 hours; Thoron WL (Rn-220 progeny)

Applicable limits for non-occupational exposure:
111 Bq/m3 (3 pCi/l) Rn-222 and progeny (NYS CR 38)
370 Bq/m3 (10 pCi/l) Rn-220 and progeny (NYS CR 38)
148 Bq/m3 (4 pCi/1) Rn-222 and progeny (EPA guidline)

The data in this table were provided by the US Dept. of Energy,
Environmental Measurements Laboratory.
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5.0 DISCUSSION
5.1 EXTERNAL RADIATION LEVELS

Some materials and equipment have been found to cause gamma
radiation levels of 1 to 3 mR/hr @ 1 cm and beta-gamma radiation
levels estimated to be up to 65 mR/hr. Radiation levels drop
off rapidly as one moves a few feet from a source. Ambient,

whole body, gamma radiation fields range from 0.01 mR/hr to
0.03 mR/hr.

Eight specific locations were found to have gamma radiation
levels significantly higher than other areas of the plant.
These sources emitted gamma radiation levels greater than 1

mR/hr and beta-gamma levels greater than 3 mR/hr. One
additional area exhibited elevated gamma levels beyond the

property line. These 9 areas of concern are described below:

1. parcel A, grid A4: in yard area near north fence, large slag
rocks ("1 meter in diameter) reading 1.4 mR/hr gamma, 10,000 cpm
(approx. 3 mR/hr) beta-gamma, 175 pCi/g Th-232, and 60 pCi/g Ra-
226; Gamma exposure through fence (property boundary on Herb

Hill Road) is 160 uR/hr, dropping to background levels in the
street.

2. parcel A, grid Q9 and Lll: in Dice Bldg., 1-30 gal. drum and
6 two-gallon pails reading > 3 mR/hr gamma and 12,000 cpm
(approx. 3.5 mR/hr) beta-gamma; (remediated)

3. parcel A, grid I17: in Dice Bldg., 1 three-gallon pail and 2
small furnaces (1'x1'x2') reading > 3 mR/hr gamma and 100,000
cpm (approx. 30 mR/hr) beta-gamma; (remediated)

4. parcel A, grid D30: in Wire Plant, 2 two-gallon pails and
other bagged materials in a yellow radwaste box reading > 3
mR/hr gamma; (remediated)

5. parcel A, grid F28: in Wire Plant, a 30 gallon drum
containing about 200 lbs of thorium metal chunks reading 65

mR/hr beta-gamma and 66,000 pCi/g Th-232 (ref: EPA analysis);’
and a furnace (3'x2'x2') reading 50,000 cpm (approx. 15 mR/hr)

beta-gamma; (remediated)

6. parcel B, grid J19: in heavily vegetated area, corroded 55-
gallon drum containing soil, reading > 3 mR/hr gamma and 40,000
cpm (approx. 12 mR/hr) beta-gamma; (remediated)

7. parcel C, grid H2: filled area on north portion, pile
(approx 25'x 6' x 3' high) of small slag rocks reading 1.4 mR/hr
gamma, 10,000 cpm (approx. 3 mR/hr) beta-gamma, 283 pCi/g Th-
232, 256 pCi/g U-238, and 192 pCi/g Ra-226;
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8. parcel C, grid J13-14: approx. 2000 sgq.ft., heavily vegetated
area north of Dickson Warehouse: soil contaminated with
suspected pure thorium, reading 3 mR/hr gamma, 15,000 cpm
(approx. 4.5 mR/hr) beta-gamma, 948 pCi/g Th-232, and no
detectable U-238 or Ra-226;

9. Under north fence, parcel A, grid A8: contaminated soil under
controlled area fence approx. 45' long x 4' wide, reading 0.7
mR/hr gamma, 300 cpm beta-gamma, 114 pCi/g Th-232, 144 pCi/g U-
238, and 104 pCi/g Ra~-226. Radiation levels on uncontrolled
side of fence: 300 uR/hr at ground surface, dropping to
background levels in the street.

5.2. SURFACE CONTAMINATION

Spilled ore and slag are not considered surface contamination
because the radionuclides are trapped within the ore matrix and
do not adhere to the surface on which the ore is located.
Radionuclide concentrations in the ore and most slags are *oo

" low to be detected in quantities collected by wipe tests. Alpha

scintillation measurements and wipe tests of surfaces covered
with ore dust have not shown any significant radioactivity. The
higher level slag rocks and intermediate process materials do
show detectable alpha radiation emitted from their surfaces,
however, the alpha levels are low relative to the beta-gamma

‘levels emitted.

Only a few areas of the tungsten processing plants showed true
surface contamination. Some steel ‘vats in the mixing room of
the Dice Building and 1 empty steel tank near the east building
with an open inspection port showed total alpha contamination
levels of 4000 to 8000 dpm/100 sq om. Beta-gamma contamination
of these surfaces were approximately 1.5 to 2 mR/hr at 1 cm.
Contamination of these steel surfaces may have occurred from
contact with the various radiocactive elements while dissolved in
the various acidic or basic solutions used in the tungsten
refining process. Many other tanks and vats exhibiting elevated
levels of gamma radiation may also prove to have internal

surface contamination, however, gaining internal access to test .

all such items was not possible during this survey due to the
presence of unknown and potentially hazardous chemicals.

More surface contamination of floors and equipment was expected
in the laboratory and wire plant because about 200 lbs of
thorium metal, a thorium process furnace, and thorium
contaminated asphalt were found in and around the area. Only 2
wipe samples out of 274 showed any significant alpha
contamination. '
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5.3 ASSESSMENT OF AIRBORNE RADIONUCLIDES

T The four air samples collected in the Dice Building for long-
lived radionuclides showed no detectable activity. This is
expected because there were no machinery, furnaces or other
processes operating that would have caused contaminated
materials to become airborne.

Radon, an inert gas, will emanate from a stationary pile of
radium bearing material even when no mechanical disturbance is
occurring. Thus, easily detectable radon levels were found in
the Dice Building where most of the ore is stored.

The Radon-220 and 222 daughter concentrations measured by the
- Dept. of Energy in the Dice Building were relatively low. The
j highest radon-220 (thoron) daughter concentration found was 1.8
pCi/l (as compared to NYS CR 38 limit of 10 pCi/l for the
— general public). The highest radon-222 daughter concentration
found was 1.1 pCi/l (as compared to NYS CR 38 limit of 3 pCi/l

- . and EPA guideline of 4 pCi/l for the general public).

5.4 RADIOACTIVITY IN SOIi AND PROCESS MATERIALS
5.1.1 Process Materials

i There are many different types of ores, intermediate process

N materials, and waste products present at Li Tungsten. Their
‘ colors, densities, and grain size vary widely as can be seen in
their descriptions in Table 4.1. These materials (ores,

intermediate process materials and waste products) are
.identified as such from visual observations of containers,
labels and their proximity to various types of process
eqgquipment.

Ores and intermediate process materials (samples 1-7, 9-15, and
- 34) stored in and around the Dice Building average 23 pCi/g
thorium-232, 27 pCi/g uranium-238, and 21 pCi/g radium-226.
Typical concentrations in raw, unprocessed ore are about 10
pCi/g for all thorium and uranium chain nuclides.

Materials thought to be waste products are present on all three
parcels. They occur in piles seemingly discarded in out-of-the-
way locations. They vary widely in consistency from brown and
black powders to hard rocks of slag ranging from a few inches to
several feet in diameter. Radionuclide concentrations range
from background to over 1000 pCi/g thorium in these materials.
Radionuclide concentrations in the waste products are generally
greater than those in raw ore because as the tungsten is
removed, the mass of the remaining material decreases thus
concentrating the radionuclides. Other physical and chemical
processes during tungsten refining cause further concentration
of certain minerals and radionuclides to very high levels (i.e.,
-~ > 1000 pCi/g) in selected waste products (see next section).
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About 15 to 20 large slag rocks, 3' in diameter, were found on
parcel A, having a concentrations of 175 pCi/g Th-232 and 59.9
pCi/g Ra-226. :

5.1.2 Chain Equilibria

Samples of unprocessed ore showed both thorium and uranium chain
equilibria, i.e., daughter radionuclides were found in
approximately equal concentrations to that of the parent
radionuclides. Samples of intermediate process materials and
waste products showed highly disturbed uranium chain equilibria
and slightly disturbed thorium chain equilibria. Uranium chain
diseguilibrium occurs because of the dissimilar physical
properties of uranium and radium, e.g., radium (a calcium
analog) will float to the surface of a furnace melt with the
slag. The uranium, having a density equivalent to tungsten
(19.3 g/cc), will sink to the bottom. Other such separations
are likely in the various chemical ore digestion processes that
may have been performed at Li Tungsten. Uranium chain
disequilibrium will remain for thousands of years because of the
long half-lives of the radionuclides.

Thorium chain equilibrium also will be disturbed by physical and
chemical processes, however, equilibrium will be restored within
60 years or less because of the relatively short half-lives of
the thorium daughter nuclides. Most process material samples at
Li Tungsten show thorium chain nuclides to be near equilibrium
probably because they are relatively old materials (20-30 yrs).

All process materials showed detactable levels of both uranium .

and thorium chain nuclides. However, some soil and asphalt
samples showed thorium only. This contamination has probably
resulted from purification and processing of thorium metals

and/or solutions not related to the tungsten process. As

discussed above, after thorium purification, the daughter
nuclides will grow in"to equilibrium over a 60 year period.
Thus, the age of a batch of pure thorium metal, or contamination

resulting from such, can be estimated from the ratio of the

daughters to the parent.

5.1.3 Soil

Soils tested around the perimeter of the plant contained
radionuclides within normal background concentrations except for
sample location 21, grid A8, parcel A. At this location, waste
appears to have been buried or spilled along a 45' section of
the fence next to Herb Hill Road. Because some of the
contaminated socil appears to be outside of the fence, this area
is of some concern. However, the contamination seems to covered
by a layer of lower level radiocactivity soil and sod which
should prevent its spread until remediation is performed.



The soil around sample location #17 at the end of the Dice
i Building loading dock at the bulkhead, showed a general gamma
i radiation level of 300 uR/hr but near background radionuclide
concentrations. The source or volume of contaminated soil may
have been relatively small and thus was missed when the soil
samples were collected.

One area of highly contaminated soil was found in the heavily
~ vegetated area, north of Dickson Warehouse (sample location #
il 62). This area is cluttered with heavy debris such as concrete

slabs, rusted drums, and piles of soil, wood, and rocks. Sample
- 62R (948 pCi/g thorium) consisted of rich, forest humus, not
" rocky slag as would be expected from observation of other hot

spots. No U-238 or Ra-226 were detected in these samples.
. These facts indicate that a highly concentrated thorium powder
_g or liquid were deposited there. Th-232 daughters were in about
e 75% equilibrium indicating that the age of the contaminant is
about 30-40 years. This age range 1is also supported by the
presence of trees growing from the contaminated area that are
e about a foot in diameter.

5.1.4 Contaminated Asphalt

Another location where concentrated thorium was thought to have

. been spilled is on an asphalted area between the wire
department and the East Building (Sample locations 30, 31 and

- 32). Fixed alpha levels on the asphalt were about 4500 dpm/100
sqg c¢m and gamma levels about 400 uR/hr at 1 c¢m. No U-238 or Ra-

TN 226 were detected in the samples. The surface of the asphalt
was mostly f£ree of ore dust. :

5.1.5 Potential for Radionuclide Migration

Three pond, or swampy, areas exist on the site from which five
sediment samples were collected. Samples Pl (parcel B, grid
D24) and P2 (parcel B, grid G26) did not exhibit elevated levels
of radionuclides. The presence of contaminated soil and waste
piles uphill and adjacent to the pond suggests that there is
very limited contaminant migration away from the piles. A
similar situation exists at the filled area on the north portion
of parcel C. While a large quantity of contaminated materials
exist there, samples collected from run-off swales (sample 73,
grid L2; sample 72, grid H4; sample 64, grid Gl0) and a
downhill pond (sample P5, parcel C, grid Fl7) showed background
levels of radionuclides.

Sediment samples P3 (grid L35) and P4 (grid P34,35) from the
pond near the large o0il tank on parcel C did should slightly
elevated concentrations. Soil samples 84 (parcel C, grid K37)
and 54 (parcel C, grid K38) from the run-off swale southwest of
the pond, indicate that radionuclides were not being
significantly transported from the site via surface water
run-of€f. : :
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5.1.6 Materials in Large Tanks

Several large tanks (5000 - 20,000 gallon cap.) emit gamma
radiation levels of 30 to 100 uR/hr. They include tank numbers:
231, 232, 233, 1334 (empty), L138, 287, K4, K5, K6, K7, K8, and
K9, Some are constructed of wood, others of steel. These
readings indicate that contaminated liquid, contaminated sludge,
or contaminated interior walls are present within the tank.
Other tanks in the East Dice and West Dice Buildings may also
emit elevated levels of gamma radiation, however, higher levels
of gamma radiation from nearby piles of solid process materials
may have masked radiation emitted from the tanks.

Samples of the liquid contents of many tanks were collected by
Direct Environmental, Inc, in November, 1989. Gamma
spectroscopic analyses show very low radionuclide concentrations
(see Appendix D). The three outdoor, wooden tanks (231, 232 and
233 on parcel A, grid 24-1,2,K), reading 80-100 uR/hr, are
filled with what appears to be clean rainwater. Thus, the walls
themselves must be the source of the radiation. Tank # 1334
(parcel A, grid 24N), an empty steel tank with an open port,
had slightly contaminated internal walls reading about 1000 cpm
on the GM pancake probe and 1600 dpm/100 sg.cm. total alpha.
Sludge samples from the tanks have not be studied at this time.
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APPENDIX A

GAMMA RADIATION LEVELS AND GM READINGS

uR/hr <----- microR meter reading

cpm oo GM pancake probe reading
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SOIL AND PROCESS MATERIAL SAMPLE LOCATIONS
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HEALTH FPHYSICS SURUEY

- SAMPLE AaNALYSIS REFPORT

; COLLECTION DATE:Z 0T 2%
CUSTOMER: FRED O, HART &SE02ISTES
o TIFE OF SAMPLES: MWIPEov. ARIRLLUD~F TEZ2T__
“HsLYIED FOR 3 ALFHA
- STEMDAERT Y aM=241
i CETELCTOR: LmT FLOW PROIPORT, COUNTES
- BPaSLYETE DATE e s Zas s
SEMPLE MI COCATIONADESD=IFTION MET LR ~oTIOITY
i : T LABELLTD W DIaGRwM G+ =Z 00 O.3+.7=
2 S LABELLED I DIAGRAM 1.0+ =3,3 10— 3
- 2 A2 LREELLED IN DIRGRAM S DL Oes=2 00 Gud+s= 1
4 S LRBELLED TN DiaGRaAM Q.0+/-2.2 G .0+~ 2
= AT LABELLED TN DIAGRAM O.0+/=-2,0 O.%5+.7= ¢
- & A5 LABELLED IN DIAGRAM o (+=2.0 Y
7 “3 LAREBELLED IN DIAGRAM SO+ =28 g.0+- =
& &2 LABELLED i DIAGRSM SO+ =2, 0 Q.0+ = 1
L~ i AELABELLED I DIsGRsM G.0+7=2.0 .0+ - 1
. i A LABELLED 1IN DIAGRAM n [+/=2.& g 0+7=
11 PSS LABELLED IM DIAGRAM Q=23 0.8+7=- =
12 A5 LABELLED IN DIAGRAM ﬁ O4/=-2,2 O.0+5= =
- 13 Mo LABELLED IN DIAGRAN Q.0+ =20 KPR
14 A LABELLED IN DIAGRAM g.0+=-2.0 Q.0+~ 1
15 A3 LABELLED IN DlAaGRaM J.0+/=2 .0 Q.0+7= 1
1s AS LABELLED IN DIAGRAM ,.0+/=-2.0 0.0+~ 1
17 &S LABELLED IN DIAGRSM S 1.0+4/-35.5 1.0~ 3
. 18 AS LABELLED IM DIAGRAM G,0+.7=-2.,0 O.0+/- 1
M 45 LABELLED IN DIAGRAM O0.0+/-2.0 Do+ - 0
- =l “S LABELLED 1IN DIAGRAM g.0+/-2.0 O.0+7=- 1
« 21 A% LABELLED IN DIAGRAM 0.0+/-2.0 I R
22 AS LABELLED 1IN DIAGRAM 0.0+/-2.0 0.¢+/=- 1
- 23 AS LABELLED IN DIAGR&M 0.0+« =2.0 g.0+- 3
24 " AS LABELLED IN DléaGReM Q.0+/-2.8 O0.0+/- 2
i Z25 AS LAEBELLED IN DIAGRAM G.0+/-2.8 0.0+~ 2
. Z2& AS LABELLED IN DIAGRAM 0.04/-2,0 O.0+/= 1
27 AS LABELLED IMN DIAGRAM 0.0+/-2.0 Q.0+7 =
. 28 AS LARELLED IN DIAGRAM 0.0+/=-2.0 0.0+/=- 1
2% AS LABELLED IN DIAGRAM 0.0+/-2.0 0.0+/- 1
- 30 AS LABELLED IN DIAGRAM "0.,0+/-2.,0 ©0.0+/-
[ .
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HEALTH PHYSICS SURUVEY

. SaMPLE ANALY SIS REPORT

- COLLECTION DaTE:$/ 07,25
CUSTOMER: FRED C. HART ASSOCIATES
! TYPE OF SaMPLES: WIPE_ - xo AIR__LERE TEZT__
= ANGLYZED FOR : ALFHG
— : STedOART L ali=241
' DETECTOR: GwE FLOMW FROFORT, COUNTER
v SedbnLY SIS DETE /728027
- SRMPLE WO, LOCARTION/DESCRIPTION MET ORI ACTIVITY
e =1 ~AS LABELLED I DIAGRSM God+ /=200 Haler= 8
nz A3 LARBELLED TN DImGR= .0+, =20 0.0+ =
— 33 A LBELLED I DIAGESM . ﬂ Q+.=2.0 D.G+.- i
Z4g AT LABELLED TN DIAGRAM O+ =2, 8 g.0r "= 2
S “% LABELLED IN DIAGRAM u.0+ 2.0 0.0+7- 1
i Zé AS LABELLED IN DIAGRAM JOs s/ =2,8 1.0+ %
37 A LABELLED IM DIAGRAM .0+ s=2.0 0.0+= 1
- 25 A2 LABELLED IN DIAGRAM g.0+s=2,0 Q,G+,~ |
¥ =3 LBELLED INW DIAGRAM O,0+s-2,8 O.o+ = 2
i 40 A LREELLED 1N DIAGRAN OO+ -2.0 G.04s = 1
41 o LABZLLUED I DIAGRSM DL 0es-20 O,04.0= ¢
4z A3 LABELLED IM DIAGRAM ' 0. 04 =2,0 O.0+. = ¢
&= “42 LABELLED IN DIAGR&AM .0+ =2,2 0.+ - 2
44 A3 LABELLED IN DIAGR&M .0+ =2,0 O0.0+/= |
= AS LABELLED IN DIsGRaM O.d+7=-2,0 GL.u+= ¢
4é A LABRELLED IN DIAGR&NM 0.0+/=2.0 .0+7= |
47 AZ LABELLED IN DIAGRaM G.0+7=-2.0 0.0+- 1
4& “5 LABELLED IN DlaGRam 0.0+ -2.0 O 0+r= 1
a4¢ AS LABELLED IN DIAGRAM 0 Q+/=-2.8 0.2+ 2
- oo =S LABELLED IN DIAGRM M4 r=-2,0 G.U+=
S1 A LSBELLED TN DIAGRAM DO =2,8 g.0+= Z
Sz A5 LABELLED IN DIaGRaH 0.0+/=-2.0 g.0+/= ¢
- E AS LABELLED IN DIAGRAM 0.0+/=2,0 g.0+7- 1
sS4 - AS LABELLED IN DlAGRAM 0.0+7-2.0 0.0+ 1
55 AS LABELLED IN DIAGRAM 3.0+/-4.,5 2.5+, 4
Sé AS LABELLED IN DIlaGRAM 0.0+/=-2.0 0.0G+/~ 1}
o 57 _ AS LABELLED IN DIAGRAM 0.0+/-2.0 0.0+~ 1
. 1] AS LABELLED IN DIAGRAM 0.0+/-2.0 0.0+/~ 1
5¢ AS LABELLED IN DIAGRaM 0.0+/-2.0 0.0+/~- 1
&0 AS LABELLED IN DIAGRAM "0.0¢/~-2.0 0.0+/- 1
é1 AS LABELLED IN DIAGRAM 0.0+/~2.8 0.0+/- 2
o~
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HEALTH PHYSICS SURVEY

SAMPLE AaNAaLYSIS REPORT

COLLECTION DATE:S/ 0725

)
[y
oy
-
o
f_ﬁ
m
T
X
m
oy
-

HeRT ~ESS0CIATES

TYFE OF SAMPLES: WIPE _x- ~IRL_LERs TEST__
ALY ZED FOR r ALFPHA

-

SO S E o ol i e X R lVs ]
S-S TR T 1 s B B e R B 31

AS LABELLED IN DIAGRAM g0.0+/=2.0 0.0+~
AS LABELLED IN DIAGRAM g.0+/-2.8 0.0+/~
AS LABELLED IN DIAGRAM Q.0+/-2.8 0.0+/~
AS LABELLED IN DIAGRAM 0.04/-2.0 0.0+~
AS LABELLED IN DIAGRAM 0.0+/-2.8 .04/~

DETECTCR: Gm3 FLOG PROFPORT., COMTESR
T I S R o i

SEriFLE G LOSaTIOM DESCRIETION LET DR ACTIV T
A2 I B LS TN ;;Ah.s. DG+ =200 B I
&% > WEELLED I DIAGRAN L+ =2, 0 G i~
& S5 LABELLED In DIaGEREM D0+ =20 .0+ = 1
&5 “2 LABELLED IN DIaGREM oo+ -2, 0 0,0+ -
&8 A LAREBELLED IM DIsGRsM Q.0+7=2.2 O.045= 2
&7 AS LRBELLED I DIAGR&M S (N T e O,0+7= 1
& A LABELLED IN DIAGRAM 1.04/=-32.,5% 1.0+ - 2
&% M5 LABELLED IN DIAGRAM GO+ =20 G.,0+7= 3
T o LAEELLED IM DIRGRAM O,0+7=2 0 Gooe = 8
71 S LHEELLED I DIAGRGM 0L+ /=2.0 .0+7- 1
P =3 LABELLED I DIRGRAM St =200 G L=
P A5 LABELLED IN DIAGRAM 0.0+/=2,0 .o+~ 1
74 =2 LABELLED IN DIAGRaM GO+ =2,0 R N
S % LASELLED I DIAGRAM ol e =35 1.0+7= =
) =S LAREBELLED IN TlaGRAM g.0+/=2,0 G0+ = 1
77 &5 LABELLED IN DIAGRAM D.0+s=-2.0 G.0+7= 1
] A3 LABELLED IN DIAGReM S.0+/-5,3 4,5+~ 5
7y A4S LaBELLED IN DIAGRAM 0.0+-=-2.0 0.0+- 1
=qn| =3 LABELLED IN CIAGRSM :.0+/-d.5 2. T - 4
& 5 LABELLED IN DIAGRAM. BRI 0.0+/= 2
Z AS LAREBELLED IN DIAGRMM 1q4 O/ =028, 0 Si.0+- 24
= A5 LABELLED IM DIAGRAM Q.0+ =2, 8 Q.0¢s= 2
& A3 LABELLED IN DIAGRAM Z.0+/=-8.,8 2.5+~ &
= AS -LABELLED IN DIAGRSM Q.0+/-2.0 O+ - 1
& AS LABELLED IN LIAGRAM 1.0+/7-32.5 1,04 3
& 1
2 z
e z
& 1
9 2

(o=t IR CORRN Y S & S =S U I S TS



HEASLTH PHYSICESE SURUEY

SAMPLE ANALY SIS REPORT

: COLLECTION DATE:§ /a7 8%
ad
CUSTOMER: FRED C. HART ASSOCIATES
» TYFE OF S&MPLES: WIFE__xo AIR__LESK TEST__
H HP;E-“":EI. F-'F’ H HLFIHH
- STaNDRRD s AM=-2a8 !
i D;TELTua. EE F‘ru PROPORT . COLNTEFR
- (51 E c~75:= Zzoae
SRMPLE Mo LICATIONADESCRIFTI O FET TR ACTIVITY
- vz AT LARBZLLED IN DIabrett GaeS=2,0 0ol = 2
s AT LABELLED IN DI&GRA™ Q.0+ =2.0 L0vr=
7 ¢d Mo LABEELLED IN DIAGRSM O, 0+/=-2,8 0,0+ = 2
&= =2 LAREELLED IN DIaGRANM 294z, +/=100 .7 NEATI LA+~
& ~S LARBELLED IN DIAGRAM 19.0+/=%,2 Tegrs- E
@7 S LABELLED I DIAGRAM 12,.0¢/=-7.7 127+ 7
_ = AS LAEELLED IN DIAGRAM 1.0+/=3.5 Lod+s= 3
- e AS LAEELLED 1IN DIAGRAM 0.0+/=-2.8 0.0+ = Z
= 1o AS LREELLED IN DIAGR=M Z.0+4/-4.5 .7+ 0- 4
f 101 A% LABELLED IN DIaGRaM 1.0+/-2.,5 1.040= 3
102 ~S LREBELLED I DIaGRaAM S.O+s/=-2.0 AR |
103 PSS LABELLED IN DIAaGRAM .0+ 7 =-2.8 .0+~ 2
104 AS LABELLED IN DIlaGRaAM 4,0+/-4,% I A
105 A% LABELLED IN DIAGRAM 0.0+/=-2.8 L= 2
10& “S LABELLED. IN DIAGRaM 1.0+7=-2.5 P E e
107 A2 LABELLED IN DIAGRAM S.0+/=-5,3 G, %+,/= &
108 AS LABELLED IN DIAGRAM 0.0+/=-2.0 .0+ = 1
109 AS LABELLED IN DIAGRAM 2.0+/=-4.0 2.0+r/=- 2
110 AS LABELLED IN DIAGRAM D.+/=2.0 Oo.0+= 1
111 ~AS LABELLED IN DIAGRAM Z.0+/-4,5 2.7+ - 4
112 ~S LABELLED IN DIAGRaM O0.0e/=2,0 G.0+/= 1,
113 A8 LABELLED 1IN DI~GRAM G.0+/=-2.0 G0+ =
114 A3 LABELLED IN DIAGRAM ¢C.0+/-2.8 O.0+7- 2
115 A8 LABELLED IN DIAGRAM 1.04/-2.5 Lo+ = 2
- 118 AS LABELLED IN DI&GRAM 0.0+/~-2.8 O.0+/- 2
. 117 @S LABELLED IN DlAGRAM 0.0+4/=2.8 G.0+/~ 2
11¢ AS LABELLED IN DIAGRAM 0.0+/-2.0 0.0+ - 1
- 119 " AS LABELLED IN DIAGRAM 0.0+/-2.0 G.0+/- 1
120 AS LAEELLED IN DIlAGRAM .0+/-2.0 o.0+/- 1
- 1213 AS LABELLED IN DIAGRAM ' 5.0+/-5.3 4.,.9+/- S
o~



HEASLTH PHYSICS SURUEY

SAMPLE ANALY SIS REPORT

COLLECTION DATE: - 07 2%

=

TYFE OF ZAMPLES: WIFE__w_ AlR__LEsH TE

ARLYZED FOR F S =

STENDERD s Ai-28 L

CETECTOR: Gaz FLov
SAMPLD MG, LOCRT I OESORIPTION NET CPM AOTIVIT
122 Mo LeDELLED I DIAGRAM J.U+;—2_S S0+ - 2
122 M LAREZLLED N DIAGRS LOrs=2 .0 AR
1z4 HE LAEBELLED I D IsGR& SO+ 7=2,0 G047~ 4
2% “T LAaBELLED I DIiRGRAM C b+/=2.0 G+ =
124 S LABELLED T DISGRAM 0.0+/=2,0 O RE O S
127 A LABELLED IN DIAGRRAM 0.0+/=2.,0 f 5= 1
iza 2 LABELLED IN DIAGREM D.0+/=2,0 DL+ =0 1
2% 2 LABELLED IN DIAGRAM 0.0+ -2,8 Qoo+ = 2
1353 = l.Hl.L.b..‘...[' Itd E‘IH’:‘F'H:‘: ‘:I.‘:""//‘E.D et =
121 S LSEELLED IN DIAGRAM 0.0+7=2,0 fo,04+7=
122 &5 LeEBELLED I DIAGRAM S aes=2,0 Jol+s= 1
1zz A~S LABELLED IN DIAGRAM 1.0+/=-2.5 1.0+47= &
124 M LREZLLED I DImAGRaM J.0+/=-2,3 RV P
125 “E LaBELLED IW DIAGRAM O,0+.~2.0 a,0+7= 1
124 ~2 LAEBELLED IN DI&BRESM DLWt s=2,0 ,0+7= 1
127 AS LAEBELLED IN DIAGRAM O.0+/-2.0 Q.0+ = 1
133 AS LABELLED IN DIAGRMAM Do+ =-2.0 TS
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HESLTH PHYSICS SURVEY

SAMPLE AaNALYSIS REPORT

COLLECTION DRTE:#/07.735%

‘~d|

CUZTOMER: FRED C. HART ASSOCIATES

TVFE OF SAMPLES: WIPEa~z_ &lR__LEAE TEST-__
BEELYCED FOR t BETH
STEIARD Y TCO-FY

DETECTOR: GAS FLOW FROFGRT.

eV SIS CeRTE R

SeaariELE RO, LOCATIONSDESCRIFTION rE T SRR
H ~ LRoELLED I DIsGRAM - 0, s 42, 1+7- 1
z ~5 LABELGED Iri DIAGR@H il . R e
=z =5 LAEBELLED I DIAGRAM To0+ =57 0.0+ - 230
& “AE LABCLLED It DIAGRAM J.0+s=5,7 g,04+7= 17
= 2 LREELLED I DIAGRaM 0. 0+47=4,9 O.0+. = 20
& A2 LABELLED I DIAGR~D G.0+7=5.7 0.0+ "= 17
7 AS LABELLED IN DIAGRAM QL0+ =4, 2 D.0+/ = 1%
o ME LABELLED 1IN DIAGRAM r L+ s=E, 0 G.0+.= 13
b AS LABELLED N DIRGRES™ =, .o+ = 1z
10 s LaBELLED 1M DIaGRSM 0 0+ -: & g.0+ - 1%
i1 “E LABELLED IN GIAGRAM 0.0+ =5.7 O,0+ 7= 17
12 S LREELLED 1N DIAGRAM G.0+/=&.0 g.0+ = 12
1= “S LAEELLED I DIAGR&AM D.0+7=-5,7 O 0+ = 17
ig S LSEELLED I DIaGRAM Q. 0+,7=C, 0 12,0+ - 24
1S S LABELLED 1N DI&GRAM .0+ =508 0.3+ 7= 1%
te A% LaBELLED IM DIAGRA QLG4 a.0+.7= 14
17 S LARBELLED IN DIAGP‘M .0+ -5, 7 Qo+~ 17
& A2 LABELLED IN DIAGRAM 0 0+/-5.& .0+ = {5
1% #~S5 LAEBEELLED IN DIAGRAM S-S N, 0+7= 20
20 AT LABELLED 1IN DIAGRAM 0 g+/ =&, & Q.0+7=- 1%
z21 A LABELLED IN DImGRAN ‘.u+z—7.5 G+= ZZ
22z S LABELLED IWN DlAGRAM JOES=T, 2 G+ = 1S
gt AL LABELLED IN Dl1AGRAM 0 0+/-5.7 L T i
24 “S LABELLED IN DIAGRAM . O+ S-G e E O+r= 1&
25 AS LARBELLED IMN DlAaGRaM 1 0+/~7.2 N R IR
Z& A% LABELLED IN DIAGRaM 2.0+/-7.5 &+ = 22
<7 AS LABELLED IN DIAGRAM 0.04/-5.3 0.0+/- 15
z2e AS LABELLED IN DIAGRAM 0.0+/-35.3 0.0+/- 1%
% AS LABELLED IN DIAGRAM 0.0+/-&.6 0.0+/- 1%
20 ~S8 1¢

LABELLED IN DIAGRAM . 0.0+/-6.6 0.0+~
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HEASLTH

PHYSICS SURVEY

SAMPLE ANALYSIS REPORT

COLLECTION DRTE: s/ 07729

(]
o
oy
9
[}
F":'
n

FRED C. HaRT

TYFE CF SAMFLES: WIPE_»v_ &IF__LEeE TEoT__

“raslvIED FOR 1 BETR

STANDERFD: TO-9%

DETZOTCR: Ge: FLOV PROFPORT, CounTZc

Aealy sl DeTEr s 2z o

SEMPLE NE LOCATION DESCRIFPTION T CFR# ROTIV I TV uFRD
&z S LARBELLED IMW DlmgRan O.0+7=4.9 GoiiTS=- 2
&2 “E LaBELLED I : 0.0+/=4. 7 DI U
£4 S LREBELLED I DIaGRaM 0.0+7°=5.7 T+ = 17
&5 #5 LABELLED It DIAGREN g.0+/=-48.,0 O.04 7= 15
S ~S LaBELLED IN DIaGRaM D.0+/-4.4 O.0+7= 17
&7 “S LABELLED W DI&GRAM .0+ ~&.9 G+ = 20
S AS LABELLED IN DIAGRSM O,0+/-5,2 .2+7= 15
& w2 LABELLED TR DIAGRSM Q.0+ =&,3 O,04= {7
0 S LABELLED 1N DI&AGRaM Q.0+ =&, 0 G0+ = 13
71 S LABELLED IN DIAGRAM Q,0+/=&.3 O,G+7=- 17
e A% LABELLED IN DIAGRAM O0.0+,/=-4.,3 0,0+ = 17
T A% LABELLED It DIAGRAM ¢,.0+/-5.3 CLss- 1S
74 w2 LAEBELLED I DIAGRRM 1.0+4/=-7.2 ER AR N
7S A2 LABELLED IN DIAGRAM 4.0+/=-6,3 o.0+= 1%
T AS LABELLED I DIAGRERM R,04/=-4,6 HL.a4r = 17
77 AS LABELLED IN DIAGRaM Q.047-¢.,6 0.0+ - 1%
7a A2 LABELLED IN DIAGRAM Q.0+4/-6,.3 0.0+5= 1%
s AS LaBELLED IN DIAGRAM .04/ =-4,2 0,0+5= 19
=0 AS LABELLED IN DIAGRAM 0,04,/-6.32 O.0+7= 19
21 S LABELLED I DIlAGRA™ ~ O.047=6,3 .+ = 15
ez A LABELLED IN DIAGRAM S10.0+/-48.7 YASEZ S~ 13T
&3 AS LABELLED IN DIAGRAM ¢ .0+/=5,2 27 1+5= 27
z4 S LABELLED IN DIaGRaM 3.0+/-7.7 FL0+S- 23
25 AS LABELLED IN DIAGRAM 0,.0¢/-¢4.9 O.0+= 20
o4 AS LABELLED IN DIAGR&AY 0.0+/-6.2 D.+s- 17
&7
&e

NN M
H':"O

, LABELLED
. LABELLED
: LABELLED

LABELLED
LABELLED

DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM

0.0+/-6.6
0.04/=-6.3
2.0+/-7.5
0-0+/_6l0

—
~

Q.0+~
D.0+/=- ¥

L0/ 22

0.04’/"'- 18

294 . b4/~ &1
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HEALTH FPFHYSICS SURWVEY

SAaMPILLE #ﬁhﬂ#ﬁL.\’EB]ISS REPORT

COLLECTIO! DATE:S /0T, S7

CUsT

CMER:T FRED . H&RT ASS0IIATES

TYFE 2JF SakF
R
ST el lnmA D

CETELTIR Y Gl

E_sio AIF__LEsRE TEET_

'HHFLE NO. LOCRTIONSDIZE0R HET DPM SOT Ty o RIS LT
s I LRt i ;,n+ To2 Senee—- 21

s = LREELLED I e E,S f, 0+, = 15

& &I LREELLED I uIHmFHH ;.h+f-?.2 o0+ - 2

K] o LeBELLED I DlaGrer xlﬂ 20,0+ =-0205.2 MElELT TS
T S LABELLED N DI&GRANM &7 u+/—:1?.? ZEL &= TF
T7 S LaBELLED IN DIAGRAM 4L O+ =114,7 124,34, = a4
s “3 LAREBELLED IN DIsGRAM 27 ES=012 8 T2+ - 28
T 5 LABELLED 1IN DlAGRAM 12,0+=411.0 B4, 140= ZZ
igc AE O LREELLED IN DIAGRAM 22.0+/<%11.7 @& o= 25
10 “5 LABELLED IN DIAGRAM 16,0+ =510,2 G2, 14— Tl
e “A2 LABELLED IN DlsGRAM PN E S e 132, 2+~ 41
10z A3 LAEELLED IN DIaGRAM 4%, 0+ /0181 125,53+~ 4%
iea % LSBELLED IN DIAGRAM IS 0+ 4 EE N e
1ns AS LABELLED 1IN DIAGRAM . Z28.0+/-412.,68, 24,2+~ 23
10 AS LABELLED Ir DIAGFAM 28,0+ -¥12.0 TS 24
107 A3 LABELLED IN DI L\l ‘q.u+/—Z12.d P2+ - Sé
108 AS LABELLED IN DIHURHM Z0.0+/=-411, &0, 1+7=- 24
iu¥ S LABELLED IN DIAGRAM 21 .0+~ 211.u &3, 1+~ 24
110 “E LABELLED I DIAGRAM Iz 0+ /=413 3 P&, 2+ S- LT
111 A5 LABELLED 1IN DIaGRAM 27 .04/-012.8 21,2+/- 37
11z S LABELLED IN DlAGRAM 31.0+/-413 3.1 SR EES- 2%
113 AS LABELLED 1IN DIAGRAM 30,0+/-13.0 U, 24/~ 322
114 AS LABELLED IN DIAGRAM 246,04 /=512.3 TE 2+~ 27
115 & LABELLED IN DIAGRAM 21.0+/=-711.5 &3.1+7°- 24
11& AS LABELLED IN DI&GRaM 23.0+/-413.4 ¢, 2+ = &0
117 AS LABELLED 1N DIaGRAM 22.0+/7-411.7 & .2+ = 35
118 AS LABELLED IN DIAGRAM 23.0+/-411.8 &5 24— 3T
i1 AS LABELLED IN DIaGRaM 24.0+/-412.0 T2.2+7- 2&
120 AS LAEBELLED IN DIAGRAM 31.0+4/-413.1 P32+ TF
121 AS LABELLED IN DIAGRAM 17.0+/=-710.8 S1,1+/- 32
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HEALTH PHYSICS SURVETY

SaMPLE AaNAaLYSIS REPORT

COLLECTION DATE1 &/ 22757

Cuz

TOMER: FRED C. HART ASSOCIATES

TYFE OF SACFLES: WIPE-_xo AIR_LERS TIZT_L

“hl v IED FOR “LF HE

STRHDARD sy Afl=-241

DETECTOR: GaZ FLDL FROFORT ., COWNTER

il VSIS DARTE: 728029

SAMPLE M, LOCET IO "DESCRIFTICN MET CFM ACTIVT
1 Ao LRBELLED 1w Llhhrﬁ SLT =204 oS- = O
oz AT LABELLED INW - D.S5+7=-2,5 0.5« /= Z
o “o LREBELLED I DIAbRHM 1.3+/=-2.,2 1.8+ = X
Z= “E LaESLLED I DIAGRSM 1.5+ =-32.2 LeS+r= 2
= mE LAREBELLED I DIAGRERM 0,0+/-1.4 a0 =
& Ao LABELLED IN DIAGRAM g.0+-1.4 0.0+
7 A% LABELLED IN DIAGRAM 1.5+/-2.2 1,5+~ =
zE AS LAEBELLED IN DIAGRAM ft.S+/=-2.4 (4,57 = 2
chy Ao LABELLED 1N DI&GReaM 0.0+/=-1.4 0.0+~ 1
414 “2 LABELLED I DIAGRAM 0.0+/-1.4 Q.0+~ 1
41 ~S LABELLED N DIRGRAM D.S+/-2.49 0.9+ =
L] 5 LSBELLED IM DIAGREM 0, 8+/=2.9 .54+~ =
4z A LABELLED IN DIAGRAM .,0+/~1.4 0.0+ = 1
Ry “2 LAEELLED IN DIAGEANM 0,.0+/-1.4 oL+ = 1
35 AT LASELLED N DIAGRAM D.0+/~-1,4 0.0+ =
4.4 A8 LABELLED IMN DIAGRAM 0.5+ -2.4 0.5+~ 2
47 &S LABELLED 1IN DIAGRAM 0.0+/=1.4 0.a+5= 1
q¢& AS LABELLED IN DIAGRAM 7.5+ -50,8 7.4/ = B
]7 S LABELLED IN DIAGRAM J.0+4/-1.4 0.0+ = 1
S0 A% LABELLED IN DIAGRAM t.0+7=1.4 0.0+ "= |
=B’ “S LABELLED IN DIAGRAM D.5+/=2,4 G.E+.7 = Z
Sz AS LAEELLED IN DIAGRAM Q.0+/=1,48 0.047= ¢
Sz A58 LABELLED INW DIAGRAM 0.S+/-2.4 0.S+4-- 2
54 AS LABELLED IN DIAGRAM ¢.0+7~1.4 0.0+ = 3
] asS LABELLED IN DIaGRaM 0.5+/-2.4 G.S+ = 2
L) AS LABELLED IN DIaGRaM 0.5+/~-2,4 0.5+/- 2
a7 AS LABELLED IN DIAGRAM 0.5+,-2.4 0.S+/—= 2
1] AS LABELLED IN DlaGRrRaM Z.54¢/~-3.7 2.5+/- 32
s¢ AS LABELLED IN DIAGRAM 0.0+/~1.4 0.0+~ 1
&0 AS LABELLED IN DIAGRAM . 0.5+/-2.4 0.5+/- 2
é1 AS LABELLED IN DIAGRAM 0.0+/-1.4 0.0+/- 1
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MEPLES Y WIPEnve &IFLLLERY TEZT__
QR v RLPHS
e e
LAS FL

P

HMET CFM AT LT

Gal+s=1.4 Doie =
O,04°=%2,4 O -- 3
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; HEALTH PHYSICS SURUVEY
I
‘ SAMPLE ANALYSIS REFPORT
- COLLECTION DATE: &6/ 23/ 55
B CUSTOMER: FRED [. H&RT ASSOCIATES
o ' TYFE QF SRMFLES: WIFE._x_ AIR__LE~H TEIT__
| AMELYZED FOF ¢ ALFHA

STRMDERD: AM-241

— DETECTOR: GAS FLOW PFHPGFT COWNTER

i ARNSLYSTS DRTE: 722,
SHMFLE NG, LOCHTION/DESCRIFPTION NET CPM ET DI
vz SIS LAEBELLED 1IN DimGRaM O.04/.-1.4 BT R
. S AT LRBELLED IMN DIRGRaM 1L.S+/=-3,2 1.54= 3
g 2 LAREBELLED I DIAGRAM D.0+=-1,4 IR
- 2 3 LABELLED IN DIAGRAM . 0+/=-1.4 O G4 =
& “E LABELLED IN DIAGRAM O.0+=1.4 O.0+=
£ S LABELLED IN DlaGRaAaM 0.0¢+/~-1.4 O.0+7= 1
B &2 S LABELLED IN DI1AGRAM 2.9+/=-3.7 2.5+ = 3
e AS LABELLED IN DIAGRAM O0,0+7=-1.4 a.0+/=-
100 &S LABELLED IMN DIAGRAM O.0+/-1.4 0.0+,= 1
101 & L&BELLED Il DIAGReM 0.0+/-1.4 Q.0+ |
R 102 A% LABELLED IN DIlAGREM D.0+/-1.4 Quies-
10 A5 LABELLED IN DIAGRaM 0.0+--1.4 .0+ =
104 A5 LABELLED IWN DIAGREM D.0+/-1,4 (IR
105 A% LARELLED IN DIAGRaM O0.0+/~1.4 a.0+,= ¢
104 AS LABELLED IN DIAGRAM 0.0+/-1.4 TR
107 AS LABELLED IN DIAGReM D.0+7-1.,4 O.0+5= 1
108 A2 LABELLED IN DIAGRaAM 0.0+/-1.4 O0.0+/=- 1
10¢ &S LABRELLED IN DIAGRAM g.0+/-1.4 O0.0G+/= 1
110 ~AS LABELLED IN DIAGRAM 0.0+4/-1.4 g.0+/= 1
111 A% LABELLED IN DIAGRAM 0.0+/-1.93 G.0+= 1
112 =S LAREBELLED IN DIAGRAM .5+7-2.49 0.S+s= 2
11z A2 LABELLED IN DIAGRAM g.0+/-1.4 g,04.= 1
114 &S LABELLED IN DIAGRAM 0.8+/-2.4 ¢.S+/- 2
115 AS LABELLED IN DIAGRAM g.0+4/-1.,4 o.0+/- 1
11& " AS LABELLED IN DIAGRAM 0.0+/~1.4 O.0+/= 1
117 AS LABELLED IN DIAGRAM 0.0¢/~1.4 O.0+7- 1
118 AS LABELLED IN DIAGRAM 0.5+/-2.4 0.54/- 2
119 AS LABELLED IN DIAGRAM 0.0+/-1.4 O0.0+/-
120 AS LABELLED IN DIaGRAM 0.0+/-1.4 O.0+/-
1214 AS LABELLED IN DIAGRAM t.0+/-1.4 0.0+ = 1
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DETECTOR: E%’

FHYSICS SURUVEY

ANGLY SIS REPORT

COLLECTION DATE &/ 23/

TEST
' - ——

e

1 WIPE__»o ®IR_LEm:
: ALPH=

-243
FLOW PROPORT. COWWTER
BHALYETE DeTTITIZEET

MET CFM ASUTIVIT,
Q.0 7=1, % NPT AT
Q, Ui’"-—l.'-'é G, = 1
u.u+ -1.4 J.0v=

e =1.4 O, = 3
u_u+/-‘.4 Q,0+.7= 1
C.0+/-1.4 G,0+=- 1
O.5+7=-2.4 GG+ 2
O.0+7-1.4 O+~ 1
D+ -1.4 0.0+7= 1
G.0+/-1.4 O+ =
1.9+ =-2.4 D.S+=- &
0.0+7/-1.4 G.0+7~ 1
O.04/=-1.4 Ooir= 1
O.0+=-1.4 O 0+s= 1
0.5+/-2.4 D.S+y7- 2



HEALTH PHYSICS SURUVEY

SAMPLE ANALYSIS REFPORT

e
- COLLECTION DATE:&/Z3/EY
-j‘ CUSTOMER:: FRED O, HART AZSOCIATES
TYFE OF =aMPLESZ: WIFE o AIR LIsbk TEST
- ReELYZED FOR : BETw
i STENDeRD: To-%%
SETECTOR: GAZ FLOW PROPORT.
- AivELYEDE DRTE Y
SEMPLE NOL LTI/ DESCRIPTION WNET TFPM TV T T
N 1 RS LAREBELLED I DIAGRMM 2.0+ =5.% R
2 “S LABELLED 1IN DIAGRE&H 2.0+ =5, % E7 . 2+- &3
3 AS LABELLED IN DIAGRAM 0,0+,/=3.3 0.0+ = 21
4 S LABELLED INN DIAGRAM O.0+/-3.5 O.a+7= 31
3] Tz LAEELLED IN DI&GRAM Q.0+4/-2.9 O.0+/= 31
& “~% LABELLED IN DIAGRAM U.0+/-2.8 0.0+ = 25
7 AS LREELLED IN DIAGRAM O.0+/=-2.,8 q,047= 28
—~ = A5 LABELLED It DIAGRAM 0,0+/=2,8 O.0+/- ZE
5 7 ~AS LAHBELLED IN DIAGRAM 0.0+/-2.2 0.0+ = 25
10 ~AS LABELLED IN DIAGR&H 0.0+7-4,0 O.0e7= 24
11 “3 LABELLED 1IN DIAGRAM D.0+/=2.& 0.0+7= 28
12 ~S LABELLED IN DIAGRSHM J.04/-2.8 g.04.=- 2%
= AS LAEELLED TN DIRGReM 0.0+-2.8& g.0+7= Z5
i4 AS LAEBELLED IN DIAGRAM Q.0+,-2.8 o,0+/- 2%
15 'AS LaBELLED IN DIAGRANM 0.0+/-2.5 g.6+/- 21
1& AS LAREBELLED IN DIAGRAM 0.0+/-2.8 0.0+/= 25
17 AS LABELLED IN DIAGRAM 0.0+/-3.5 0.2+/- 31
ig AS LABELLED IN DIAGRAM 0.0+/=-2.8 0.04+,= 25
1% 42 LABELLED IN DIAGRAM ¢.0+/-2.8 Q.+ = 25
20 C AS LABELLED IN DIAGRAM 0.0+/-2.8 0.0+ - 25
21 “S LABELLED I DIacReaM 0.0+/-3.9 G047/~ 31
22 AS LABELLED IN DIAGRAM G.0+-2.8 G.0+/= 25
23 ' .AS LABELLED IN DIAGRAM 0.0+/-2.5 O0.0+/= 321
24 AS LABELLED IN DIAGRAM 0.0+/-2.8 Q.0+~ 25
25 AS LABELLED IN DIAGRAM g.0+/-2.8 Q.0+/- 25
26 AS LABELLED IN DIAGRAM 0,.0¢/-2.8& 0.0+/- 2%
27 AS LABELLED IN DIAGRAM 0.0+/-2.8 g.0+/- 25
28 AS LABELLED IN DIAGRAM Q.0+/-2.8 G.0+/- 25
2% AS LABELLED IN DIaAGRaM = 0.0+/-3.5 g.0+/- 31
30 AS LABELLED IN DIAGRAM 0.0+/-2.8 0.0¢+/- 25
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HE&ALTH

SAaMPLE

IN
IN

LABELLED
L&BELLED

DIAGRAM
DIAGRAM

o 0n U1 R
-0 N

FHYSICS SURVEY

ANALYSIS REPORT

1-0"'/-4.5
0.U+/-208

9‘0 1+/-
0.0+~

L
L]

“T COLLECTION DRTEse 2272w
CUZTOMER s FRED . BeFT &SSOCIATES
; TVYPE OF SwmrPLES: WIPE » &Ik _i-n TEZT
- AHALYZED FOR : BETw
- STANDREDY To-7%
: cETEITOR: Gat ol
d IRNENIE
- SetPLE MG LOCARTIONADESCRIPTION HWET  CFPM T T
=1 Mo LREBELLED I DIAGR& J.0+/=-2.,8 Galwe = L3
Che] I LREELLED 1IN DIAGRAM L.+ =2,8 .0+, - i
- e S LREELLED IN DIRGRaM G+ =-3,0 DL+~ Ta
et AS LABELLED N LlaGRAM O.0+7-2,8 0,0+~ 25
a5 A LABELLED IN DI&GRAM O,0+/=32.5 O.5+ = 21
& 35 LARBELLED I DIAGRAM 0.0+ -3,0 Q.0+ = 24
a7 =5 LEEBELLED N DISGR&M g.0+/=-3.,S G.le = 21
2E SIS LAREBEDCLED D DIsiERsM 0.0+/=3,0 QL0+ = Z&
cEs M LSBELLED TN DIALGRAM O0.0+°=2,5 S0+ 2%
N &0 5 LAEELLED IN DIRGRAM O, 0+/=-2,& g 0+= 23
41 ~E LRBELLED IWN DISGRAM Q.0+/-32,8 O.04+7= 3t
az ~S LABELLED IR DlaGRaM O.0+/-3,8 DLt s- 21
43 A2 LAREELLED I DI&GR&M D.0+/~-2,8 G 0+, - 25
a4 A LAREBELLED TN DI&GR&AM .0+ -4,0 Q.0+ = 24
45 A5 LARBELLED IN DIAGRSM 8.0+/-2,8 O.G+s= 28
G & A5 LABELLED IN DIlaGRAM G.0+/=3.5 O,0+7= 31
av A% LARBELLED IN DIaGRAM D.0+/=-2,8 0,0+ /= Z5
4= AS LAEELLED IN DIAGRAM 4,0+, =-%,7 & D+ T
&% &8 LABELLED 1IN DIAGRAM 0.0+/-5,0 G.a+/ = Z&
a0 A5 LABELLED IN DIAGREAM g.0+/=-2,8& O.0+7= 25
L A2 LABELLED IHN DIAGRAM G§.0+/=-2,5 0,0+ = 21
Sz AS LABELLED IN DIAGRAM 0.0+ ~-2,8 0.0+7- 25
b &S LABELLED IN DI&aGRAM. 0.0+/=-32,5 0.0+.5= =1
G4 AS LABELLED IN DIAGRAM 0.0+/~-2,8 G.0+7= 25
&S AS LABELLED IN DIAGRAM 0.0+4/-3,5 0.0+/7- 24
Sé& AS LABELLED IN DIAGRAM 1.0+/-4,5 @.14/- 4(
57 ~S LABELLED IN DIAGRAM 0.0+/-4.,0 Q.0+ s- 28
AS LABELLED IN DIAGRAM 0.0+/-3.95 0.0+ /= =1
AS LABELLED IN DIAGRAM 0.0¢+/=-2.8 g.0+/=- 25
AS
AS

.
=5
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HEALTH PHYSICS SURVEY

SAMPLE aNALYSIS REPORT

,Q COLLECTIQ DATE: &/ 22/78%

- CUZTOMER: FRED C. H&RT &ASSOCIATES
- TYFE OF SAMPLES: WIFE X AlR LESK TEST
FHSLYZED FOR : BETHW
R ETANDRRD: To-%%
,:, DETECTOR: GaS FLOW FROPORT. COUWVER
AOELTELS DARTESR 28087
j SariFLeE WO, LOCATION DESCRIFTION HET CPi4 T AV A
— &7 S LEEELLED IN DlaGra O.0+/ /=28 d.0+4S- 2T
- &EE 5 LABELLED 1IN DIaGRAM .0+7=2.,8& G+ = 22
- &4 &S LARBELLED IN DlIAGREAM J.0+/,=-4,0 GLul+ -~ 2&
&S A3 LABELLED I DIAGR&AM 0.0+7=-2.,8 .0+ = 25
Sé S LABELLED IN DIAGRAM D.0+/=-2.8 oS- 2%
- &7 A8 LABELLED IN DIAGRAM O,.0+/=-2.8 G.0+/- Z%
. &e AS LABELLED IN DIAGRAM U.0+/=2. 8 0.5+~ 25
=7 A LeBELLED IN DIAGRaM g.0+/=-2,2 Q.0+,7= 25
s P S LABELLED I TIRGRAM Q. 0+4/=2.5 i+ — 2T
71 “S LABELLED 1id DIAGRaM 0.0+/=-2,5 .0+, = 3t
e A2 LABELLED iN DIAGRAM 0.04+/=2.8 Db+ - Z5
Fac] &S LABELLED IN DI&GRAM G.0+/-2,8 0.0+ = 25
) 3 LABELLED IN DI&BREM G.0+7=2,8 WD S- 25
TS A% LABELLED IN DIAGRAM D.0+/=2.8 G.0+7= Z%
7& A LABELLED IN DIlAGRsM . 0+/=2.,8 O.0+ = 2%
rars AS LABELLED IN DIAGRAM 0.0+/-2.8 G.0+7= 25
s AS LABELLED IN DIAGRA 3.0+/-5.7 &, 3+~ 5
e AS LABELLED IN DIAGRAM 22.0+/-410.4 Z0E,7+/= 54
=4 AS LABELLED IN DIAGRAM 29 .0+ /=-511.5 S&T 2~ 104
= AS LABELLED IN DIAGRaAM 223.0+/7-410.4 Z0S,7+5= 74
— gz ~S LABELLED IN DIaAGRAM 2. U+/=%11.3 254, 1+/= 102
2z AS LABELLED 1IN DIAGRaM 21.0+/=-210.0 170, &4 = 70
g4 AS LABELLED IN DIAGRAM 13.0+/-8.2 118.0+/=- 75
8% “AS LABELLED IN DIAGRAM 40 .0+/-413. 3 e, 0+ = 120
gé AS LABELLED IN DlAGRAM 23.0+/-%10.4 Z0E.7+/- 74
~ AS LABELLED IN DIAGRAM 20,.04/-%11.7 272.2+/- 105

>DDDD
(GEORDR

LABELLED
LABELLED
LABELLED
LABELLED

IN
IN
IN
IN

DIAGRAM
DIAGRAM
DIAGRaM
DIAGRAM

5.0+/-6.,0
22.0+/-410,2
$8.0+/=-%20.2
12z.0+/-8.0

45.4+/- 54

199 .64/—- 72
28%.3+/- 1&

108.9+/~ 72
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HEALTH PHYSICS SURVEY

SAaMPLE aNAaLYSIS REPORT

R COLLECTION DARTE 14/ 23/ 2%

CLUSTOMER: FRED C. H&RT &~SSOCIWTESR

oy

e TYFE OF SAMFLES: WIFE # AlR  LEMK TEET
ARSLYZED FOR : BETw
- ETRMNOAED: To-7%
_J GETECTOR: DRE FLOW PROFORT. COLETES
Ml E1D DRTESSA 2827
: SEMPLE MO, LOCETION/DESCRIFT I OM 2T CFH AOTIVIT
-t i‘ ] thLLL‘ﬁ I DIaGRAM SO0 1008 2, T - 7a
- T R LAREBELLED Iy DIAGRAN 18z 0+ /=28, 2 MILZFT . T~ Zzi
- 74 “S LABELLED I DlsERsm 15 0+=5.,7 134, 1+ - 7%
. ?E A2 LABELLED I DIAGRAN Q.0+ -4.(0 0.0+~ 34
P& ~S LABELLED TN DIAGRSM 4.n+’—¢.? S&. I+~ T
- 77 A5 LABELLED IN DIAGRAM L.u+ -5, 7 G, 1+ = 44
Y3 AT LARBELLED 1M DI&GRAM 0,0+ =-2 .3 OO+ - 25
Gy AS LABELLED 1IN DIAGRRAM O,0+.=2.8 G.0+7= 2%
~~ 10 5 LABELLED IN DIAGRAM O.0+7=9.0 .G+ = 2&
PR “E LeBELLED IN DInGRAM 0 0+/-2.8 0,0+ - 28
1z S L&BELLED IN DIAGRSM D.0+r/=-2, 82 .+ - 25
102 w3 LABELLED IN DIAGRAM ﬂ O+/-2.5 Q.o+ s= 21
104 =3 LABELLED IM DlaGRAM I S=2L8 0.0+ - ZS
10% “wS LABELLED IN DlrAGRaAM G U+/=Z,5 .0+, - 21
104 =S LABELLED IN DIGR&AM WO+ =30 O.0+7= 24
107 A% LABELLED IN DlaAGRAM O+ -2, 8 0.0+ - 25
108 &S LABELLED IN DIAaGRAM U.J+,--.S 0,04+ = 25
- 1% S LABELLED It DIAGRAM 0.0+/=-4.,0 a,0+7= Z2&
114 AS LABELLED IN DIAGRAM g.0+/=-2.,8 g.0+. - 25
it ~S LABELLED IN DIAGRAM 2.0+-4.% 18, 1+7=- &4
11z AT LABELLED IN DIAGRAM J.0+/=-2,5 O+ = 1o
113 AS LABELLED IN DIAGRAM 2. Q+/-4,9 1€, 1+ = 45
it4 A5 LABELLED IN DIAGRAM g.0+/-2.8 0.0+ - 25

N

S LABELLED IN DIAGRAM . .0+/=-2.8 0.0+~ 25
LABELLED IN DIAGRAM 0.0+/-2.8 D.0+/- 25
LABELLED IN UIAGRAM 0.0+/=-2.8 Q.0+/- 28
LABELLED IN DIAGRAM 0.0+/-2.8 O.04/- 2&
LABELLED IN DIAGRAM 0.0+/-2.8 0.0+/- 25
LABELLED IN DIAGRAM - 0.0+/-2.8 0.0+/- 2
LABELLED IN DIAGRAM 0.0¢/-2.8 0.0+~ 25

»
—
. 00
o

o
DD D
wwmm

[
L
-— 1
> X
wnm
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HEALTH FPHYSICS SURVEY

SAMPLE ANASLY SIS REPORT

COGLLECTION DATE: &/ Z2/8%
CLUSTOMER: FRED L. H&RT ASSOCIATES
TYFE OF SaMPLES

ANELYZED FOR
STRNDRRDT To-79

PE X @AlrR LERE TEST
TE

DETECTOR: GAaS FLOW PROFPORT. COWTEFR

ALY EIE DeTEs9 25 37
SEMPLE MO, LOCATIONADESCRIFTI O MET CFM ALTIVIT
122 Mo LREBELLED IN DIRGRAM QLS -2 8 D 04 = 35
22 == LABELLED IN DISGRAM o. u+/—2.8 G0+ = 25
124 A2 LEBELLED IN DIAGR&M O.0+=-2,8 DeLrs- 25
128 ~S LAEBELLED IN DIaGRAM O.0+/=-2.8& 0.0+ = 25
124 RI LREBELLED IN DIAGR&M 0.0+/=2.8 Do+ = 285
127 A% LARELLED IN DIAGR&AHM ¢.0+s/-2.8 Hof+s— 25
iz ~Z LRBELLED IN DIAGR&: Q.0+/~-2.8 Doles - 25
1z% ~5 LABELLED IN DIlAGRAM 0.0+/-2.8 L.+ = 25
1Z0 ~3 LaBELLED IN DIAGRAM 0.0+/-2.8 Qo+ = ZS
121 S LABELLED IN DIaGRaM O.0+/=-2.8 G.o+r- 25
122 =% L~BELLED IN DIAGRAM 0.0+/-2.3 Q.0+~ 2T
133 S LABELLED 1IN DIAGRAM ' 0.0+ -2.8 0.0+~ E5
124 AT LARBELLED IN DlasRAM O,04/-2.8 Do+ = 2T
133 #3 LABELLED IN DIaGR&M S U.0+/~2.8 0.0+~ 25
1Z& ~S LAEELLED IN DIAGRAM 0.0+/-2.8 O.0+/~ 25
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LABELLED
LAEBELLED
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LABELLED
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LABELLED
LAEBELLED
LABELLED
LAEELLED
LABELLED

. LABELLED
 LABELLED

LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED

HESLTH

SAaMPLE

ETECTCR:

e FIEl ==t
DIaGRRM
DIaGR
Ol ERA
DIeBRa
DImGR
DIAGRRM
UlaGR&
DI1aGRAM
Dl &GReM
DIAGRAM
DIRGR&M
DIAGRAM
DIRGREM
DIiAGRAM
DIAGRAM
DIAGREAM
U sGRaAM
D1AGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM

54

DIAGRAM

DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM

ANALYSIS REPORT

FPHYSICS SURWVEY

COLLECTION DATE:& 2329

e sk sM-241

FLOW FROPOR
= "

Oeii==1,4
g .0+7~1.4
n.n+/=1.4
g.5+/-2.4
D.0+,°-1,4
CI-G""/"'].-Q
0.0+/-1.4
0,5+/=2.4
0.5+/-2.4
0.0+=-1.9
U ':..J+./°1 -4
G.5+7-2.4
0.,0+-1,49
G,0+/-1.4
0.0+/=-1.4
g.0+/-1.4
0.0+/-1,4
0.0+/-1.4
1,8+~2.4
Gg.0+/-1.4
D.0+4/-1.4
0.0+4/-1,4
0.0+/-1.4
g.0+/-1.4
0.0+/-1.4
Q.0+/-1.94
o.0+/-1.4
0.5+/-2.4
0.0+/~1.4
0.5+/-2.49

Ct::_:l 4 Ef.'

RN

AOT VDT
B -1
s =
O, -

0.5+~
0,04/ =
0,0+~
o, 047
0,85+7-
0.5+, =
G.0¢. =
0,0+ =
0,5+ =
DR R
0.0+, -
0.0+~
0-U+/‘
0,04, =
O.0+7=
0S4+ =
0,0+~
L 0+ -
.04/~
.04~
.0+~
O 04 =
0.0+~
g.0+/-
U.3+/'
0.0+/~
g.5+/-

Pl Bt v e e I oea

B = B s s 1 bs e bes b2 ba B b b e be b s B e s
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P
57.,47452 #1S

Zrganization, inc.

post office box 79

peekskill, new iiork 1056¢

(914) 737-7200

Page Ho. {
09/29/8%
GANMA SPECTROSCOPY ANALYSIS
LI TUNGSTEN SAMPLES
SAMPLE  WT TH-232¢ y-238 ¢ RA~226 SANPLE DESCRIPTION
] (g) DAUSHTERS DAUGHTERS
{pCi/g) (pCi/g) (pCi/g)
TANK  511.0 0.40 ¢ 0.11 . {0.55 {0.25 SPILLED LIQUID FROM WOODEN TANK NE CORNER PARCEL A
RL 429.0 (0.41 ' {1,560 .33 . CHEMICAL COMPOSITE R}
R2 459.0 ¢0.3¢ - . (0.9¢ 0.18 +- 0.06 CHEXICAL COMPOSITE &2
R3  374.0 (0.37 {1.19 (0.48 CHEMICAL COMPOSITE R3
RE  393.0 0.51 +- 0.16 (0.69 . (0.2¢ CHEMICAL COMPOSITE R¢
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APPENDIX D

RESULTS OF TANK CONTENTS ANALYSES
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SAMPLE

i

RN-2
Ra-1
RB-2
RN-1
RB-1
23

XY

233
287
K-2
RX-7
RN=6
RN-5
RN-4
RN-3
K-1

K-8
k-3
R8-3
RB-4
RA-2
K-9
K~4

W
{9)

21.0
419.0
471.0
415.0
171.0
380.0
468.0
533.0
141.0
11%.0
149.0
385.0
382.0
364.0
385.0
22.0
237.0
216.0
265.0
467.0
468.0
473.0
220.0
146.0

TH-232
{sCifg)

{0.36 +- 0.00
(0.56 +- 0.00
(0.33 +- 0,00
(0.41 +- 0.00
(0.82 +- 0.00
(0.40 +- 0.00
{0.34 +- 0.00
(0.30 +- 0,00
(2.20 +- 0.00
(2.70 +- 0.00
{2.30 +- 0.00
(1.07 +- 0.00
(0,77 +- 0.00
(1.28 + 0.00
(6.74 +- 0.00
{1.26 +- 0.00
(1.35 +- 0.00
(1.38 +- 0.00
(1,44 4= 0.00
0.64 +- 0.00
0.67 +- 0.00
0.71 +- 0,00
1.24 ¢- 0.63
(2.19 +- 0.00

u-238
{pCi/g)

1.38 +- 0.00
(0.98 +- 0,00
(1.74 +- 0.00
(0.91 +- 0.00
2.35 +- 0.00
{1.00 +- 0.00
(1.53 +- 0.00
{0.71 +- 0.00
(5.40 +- 0.00
(6.75 +- 0.00
(8.30 +- 0.00
{2.04 +- 0.00
{2.06 +- 0,00
{2.20 +- 0.00
(2.13 +- 0.00
(3.39 +- 0.00
(3.46 +- 0.00
(3.56 +- 0.00
(3.06 +- 0.00
(1.81 +- 0.00
(1.68 +- 0.00
(1.98 +- 0.00
(3.41 - 0.00
(10.40 +- 0.00

RA-226
(pCisg)

0.33 +- 0.07

. 0.17 +- 0,00

0.13 +- 0.0¢
0.16 += 0,06
(0.77 +- 0.00
0.18 +- 0.08
{0.22 +- 0.00
0.27 +- 0.00
1.26 +- 0.45
(3.20 +- 0.00
0.96 +- 0.43
0.45 +- 0.16
0.39 +- 0.16
0.50 ¢+~ 0.17
(1.07 +- 0.0
1.40 +- 0.30
0.64 +- 0.24
{1.79 +- 0.00
0.51 +- 0.20
0.43 +- 0.14
0.53 +- 0.00
0.51 ¢ 0.12
0.90 +- 0.30
1.57 +- 0.45

GAMMA SPECTROSCOPY ANALYSIS
LI TUNGSTEN TANK SAMPLES

SAMPLE DESCRIPTION

TANK CONTENTS - LIQUID
TANK CONTENTS - LIQUID
TANK CONTENTS - LIQUID
TANK CONTENTS - LIQUID
TANK CONTENTS - LIQUID
TANK CONTENTS - LIQUID
TANK CONTENTS - LIQUID
TANK CONTENTS - LIQUID
TANK CONTENTS - LIQUID
TANK CONTENTS - LIQUID
TANK CONTENTS ~ LIQUID
TANK CONTENTS - LIQUID
TANK CONTENTS - LIQUID
TANK CONTENTS ~ LIQUID
TANK CONTENTS - LIQUID
TANK CONTENTS - LIQUID
TANK CONTENTS - LIQUID
TANK CONTENTS - LIQUID
TANK CONTENTS - LIQUID
TANK CONTENTS - LIQUID
TANK CONTENTS - LIQUID
TANK CONTENTS - LIQUID
TANK CONTENTS - LIQUID
TANK CONTENTS - LIQUID

101118



hod

o 4

.. 3

I

b
-
-
#

REFERENCE NO. 38

101119



CHEMICAL QUALITY OF WAIER FROM COMMUNITY SYSTEMS

IN NEW YORK, NOVEMBER 1970 TO MAY 1975

Compiled by Robert H. Cartwright and James A. Ziarno

U.S. GEOLOGICAL SURVEY

Water Resources Investigations 80-77

Prepared in cooperation with the

New York State Department of Health

Albany, New York
1980
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Chemical Quality of Water from Community Systems

in New York, November 1970 to May 1975

U.S. GEOLOGICAL SURVEY

Water-Resources Investigations 80-77

Prepal_'ed in cooperation with
New York State Department of Health
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TABLE 2.~~CHENICAL ANALYSES OF wAVER FRONM COMMUNITY SYSTEMS IM WLW YORK, NOVEMGER 1970-MAY 1975
SECTION . MAJOR AND MINOR CONSTITUENTS AND PHYSICAL MNOPERTIES 1CONTIMUED)

NASSAU COUNTY

USAS-ASS IGNED SYSTEN (0N SITE) Nang
o Turs paae “UTUGREET o iates tamiéo
A00S02073642008  GARDEN CITY SAMK WO-WELL #$

$03203073375308 GLEN COVF (C)-wriLLS
S04109072I73100 HEMPSTEAD (V) «ufLL NO26A

T A0610907IITII0] NEMPSTEANIV)~wFLL NER2GA
A00209073303200 ;I'PSYCA‘) GARDEN WO-WELLS
A04521073310200  MICKSVILLE wD-wELL N619]

A0062TETILIANEE JANALCA WATER SUPPLY CO=uELL 16
S54930073382000  JRICHO wdewELL #1
$04930072302001  JERICHO wU-wELL #)

-xeﬂrcn@.

! 3 k]
': SYSTEWIS) OW THIS PAGE.. & ¢ 0 € ¥ . " o E 3
S TYPE OF wATER SAMPLED.., DISTHON [ (0] TREATED OISTAON RAN naw Ray THEATED A
WMTEsreavesosessscancves RIZOIT) 192)2/73 (LY *“w/a2ste "/11/7) 05278 Wi/t /2o 08/26047y ¥ 3
RENINUN UG/ 20 (7] T ] 20 128 ™ e (Y8 ) 3.0 f
&) SUENIC UG/L 3 . <] 1 <1 .. ¢ . 0 !
DANIUN UG/L 22 26 1.0 2.0 1) 3 » 1.0 1.0 F %
: SERYLLIUM UG/ < .80 - < 20 < o0 - < o70 < 490 < 10 < 20 B
et SLCARBONATE NG/ 20 20 3 114 20 3 » 18 3 k- g
WMSMUTH UG/L < 8.0 < 3.0 < +50 < o0 < 2.0 < 2.0 < 8.0 € b0 < .90 3
SION UG/ 10 1 S0 §,0 22 80 13 9.0 S.0 %
AU UG/L ° N ° ] ] 0 . . . -
: OMEIUN HG/L 2L 1 «60 1.9 10 Te0 3 3.0 3.0 i 3
i CORMINATE MG/L ] [ ) . D) ] . . 0 3 ;
SHLERIDE MG/t [} 16 Y31 (Y5 18 32 27 0 [ i
ONIGNIUN UG/ <o 1 €} <} <] <1 <8 1} 2
- PR Y UG/L < got < Je0 2.0 2.9 6.0 ) < 2.9 < L3 < W00
oML EFORM COL/100 M. e - e - - - - e -
CEVPER UG/L o) 1000 1s 19 150 700 3 21 16 3
- LWREDE MG/ [ [ (] ® [ (] [} [ ° A
OTSE SOLIODS SUW %G/L 1ev 108 20 23 106 1 1t 3 [}
) FLUOKIDE MG/L ' . 38 Y 20 N o0 o310 ol0 o10
f"*\ SAML TUN WA, < 80 < 1.0 € 20 € Jo8 < 1.4 < job < 9 LYY < J20
e SEANANTUN US/L < &ef € 3e8 < .50 < .99 < 2,0 ¢ 2.0 ¢ 4.0 ¢ .80 < 80
WBIDNESS TOTAL MG/ 102 [7] 3 . b3 t 1 1ns 13 12
WIRDMESS NONCARE WG/L (3 3 1 3 19 2e N 0 0
BION UG/ 220 12 ore 700 a2e %% 3 2% 57
LEAD UG/ P} P 2.0 2.8 < 2.8 < 2.8 < ot 3.0 1.0
LEMIUM UG/L < 19 [) . . . O <10 <10 <10
MENES UM MG/ 1 5.7 48 S0 2.8 62 1.3 1.2
- WMNGANESE UG/L S8 s 2.8 4.8 100 < 3,0 2.0 2.0
WS MG/L ol6 ] .01 o8l o2 12 *03 []
VPENRY UG/L < 50 Y] < .S58 < 58 2.7 < .84 < S0 < 50
LIBOENUN UG/, < 240 < 1o < .20 < 0 < 1.0 € Jo8 <€ W3¢ < .00
NICKEL UG/L 3.0 .0 3.0 5.0 113 < a.0 2.0 2.0
- NTIRATE AS N MG/L 1% e? ] Y 1.6 11 .10 10
~ NEVRITE AS N MG/L o1 H . . 2 ¢ ]
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may be used:

Multiply inch-pound units | by To obtain metric units
Length
inch (in) 25.40 millimeter (mm)
foot (£ftr) 0.3048 meter (m)
mile (mi) 1.609 kilometer (km)
Flow
gallon per minute (gal/min) 0.06308 liter per second (L/s)

National Geodetic Vertical Datum of 1929 (NGVD of 1929)°

A geodetic datum derived from a general adjustment of the

first-order level nets of both the United States and Canada,
formerly called "mean sea level."
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HYDROGEOLOGIC CORRELATIONS FOR SELECTED WELLS ON LONG ISLAND, NEW YORK--

A data base with retrieval program

By H. T. Buxton, D. A. Smolensky, and P. K. Shernoff

ABSTRACT

Accurate delineation of Long Island’s internal hydrogeologic
structure i{s integral to the understanding and management of the
ground-water system. The irregular extent and surface configuration
of Long Island’s seven major hydrogeologic units give the ground-water
system a complex internal structure. This report presents a computer-
ized data base of hydrogeologic correlations for 3,146 wells on Leong
Island and adjacent parts of New York City. The data base includes
the well-identification number, the latitude and longitude of the well
locatiun, the altitude of land surface at the well, the altitude of
the bottom of the drilled hole, and the altitude of the upper surface
of the major hydrogeologic units penetrated by the weli. A computer
program is included that allows retrievals of selected types of data
for all or any local area of Long Island. These data retrievals are a
valuable aid to the construction of hydrogeologic-surface maps.

INTRODUCTION

Long Isiand extends approximately 120 mi eastwa:: from the East River and
New York Harbor to Montauk Point (f£ig. 1:. It contains the densely populated
boroughs of New York City (Kings and Queens Counties) in the west, subuc:can
Nassau and western Suffolk Cournties in the central part, and areas ci
farmlands and pine barrens in the east. '

Ground water is the sole source of freshwater supply for the 2.6 million
inhabitancts of Nassau and Suffolk Counzies. About 500 Mgal/d was pumped from
the Island’s ground-water reservoir in 1981 for punlic supply, commercial, and
agricultural needs. This demand is expected to increase in coming years,
which will make proper resource management imperative.

Long Island’s geologic history has consisted of alternating periocds of
erosion and deposition. The result is a sequence of aquifers and confining
units of {rregular extent and surface configuration that give the ground-water
system & complex internal structure. This irregular internal geometry has a
" large influence on the patterns and rates of ground-water flow. Ground-water
flow is retarded where the aquifers are separated by a confining unit but is
unimpeded where the intervening confining unit has been eroded or where
cut-and-£fil]l deposition makes two aquifers laterally contiguous.

Knowledge of the internal hydrogeologic structure is necessary for
efficient resource management, which includes (l) designing future water-
development plans; (2) selecting sites for waste disposal; (3) locating and
tracking tne movement of contaminants within the ground-water system: anc (&)
mitigating other undesirable effects of man’s infiuence on tne system, such as
streamfiow depletion and saltwater intrusion.
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Purpose and Scope

This report presents a computerized data base of hydrogeologic-unit
correlations for 3,146 wells on Long Island and adjacent parts of New York
City. The data base (at end of report) gives the altitude at which the upper
surface of each of seven major hydrogeologic units was penetrated and also
includes the location, land-surface altitude, and depth of each well.

The following sections discuss the hydrogeoclogic units and the well data
used to correlate surface altitudes for each unit; they also describe the
format of the data base and explain each element. Also included is a
description of a simple system of data retrieval that facilitates construction
of hydrogeologic maps with a computer program.

A report by Smolensky and others (in press) presents a set of maps
showing the configuration of the upper surface of these hydrogeolczic units.
The correlations presented herein were developed during construction of those
maps and are consistent with their representation of the system geometry. The
data-retrieval methods describea in this report were used during mar
construction..

T+ ) 73° ' 720

MONTAUK
POINT

S

YOR A SUFFOLK

ocer”

JANTIC
At A=— A’ HYDROGEOLOGIC SECTION--
Sections are shown in figure 3

NEW YORK A

HARBOR 0 10 15 20MILES

10 20 30 KILOMETERS

Figure 1.--Location of Long Island, N.Y., and of hydrogeologic sections
depicted wn figure S.
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Previous Investigations

Some previous hydrogeologic investigations that were completed on a local
scale were used as a starting point for this study. Krulikas (1981) and
Jensen and Soren (1971) evaluated the hydrogeology of Suffolk County, Kilburn
(1980) and Kilburn and Krulikas (1986) evaluated the hydrogeology of parts of
Nassau County, and Buxton and others (1981) evaluated the hydrogeology of
Kings and Queens Counties. '

Acknow | edgments
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Department of Environmental Conservation, Nasssu County Department of Public
Works, Suffolk County Department of Health Services, Suffolk County Water
Authority, and New York City Department of Environmental Protection.

HYDROGEOLOGIC FRAMEWORK

Long Island is underlain by unconsolidated deposits of clay, silt, sand,
and gravel that overlie southward-dipping consolidated bedrock (fig. 2). The
unconsolidated deposits are thinnest in northern Queens County (northwestern
Long Island) and thicken to the south and east to s maximum thickness of 2,000
ft at the south shore. These deposits contain several distinct geologic units
ranging in age from Late Cretaceous through Pleistocene, with some recent
deposits near shores snd along streams. These units are differentiated by
age, method of deposition, and lithology in table 1.

In studies of ground-water availabilicty and flow patterns, correlations
that are based strictly on geologic factors may not adequately describe the
internal structure of the hydrologic system; generally an interpretation :in
which the units are differentiated on the basis of water-transmitting
properties is more useful. Thus, table 1 gives both the geoclogic units and
the corresponding hydrogeologic units and shows their stratigraphic
relationships. Eight msjor hydrogeologic units are indicated; these are, in
order of deposition, consolidated bedrock, the Lloyd aquifer, the Raritan
confining unit, the Magothy aquifer, the Monmouth greensand, the Jameco
aquifer, the Gardiners Clay, and the upper glacial aquifer. The two
hydrogeologic vertical sections shown in figure 3 depict the relative position
of these units in western and eastern Long Island, respectively. The Jamecc
aquifer is present only in western Long Island (£fig. 3A), and the Monmouth
greensand is present only in eastern Long Island (fig. 3B). A map showing =
extent and configuration of all units below the upper glacial aquifer is gzive:x
in Smolensky and others (in press). Other local hydrogeologic units have oeer
identified within the upper glacial deposits but are not discussed here:c.
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Table 1.--Hydrageologic units of Long Island and their water-bearing properties.

System

Series

Geologic wnit

Quaternary

Holocene

Recent deposite:
marsh deposite, streas
alluvium, shoreline
deposits, and fill.

Pleistocene

Upper Pleistocene
deposita

e _unconformi ty?.

Gardiners Clay

e e tinconformity 7.

Jameco Gravel

mostly brown.

Approxi-
Hydro- nt::}ﬁ:,n
geologic |thickness
wnit (re) Character of deposits Water-bearing properties
Salt Send, grevel, clay, silt, organi: Beach deposits are highly perweable;
Recent 50 mud, pest, loam, and shells. marsh deposits poorly permeable.
deposits Colors are gray, brown, grecn, Locally hydraulfcally connected to
black, and yellow. underlying aquifers.

Till composed of clay, sand, Till is poorly permeable. Outwash
gravel, and boulders, forms deposits are moderately to highly
Harbor H1ll and Ronkonkoma : permeable. Glaclolacustrine and
terainal moraines. Outwash marine clay deposits are sostly
deposits consist of quartzose poorly permeable but locally have
sand, fine to very coarse, and thin, moderately permeable layers

Upper gravel, pebble to boulder sized. of sand and gravel. Average
glacial 100 Also contsins lacustrine, marine, horizontal hydraulic conductivity
aquifer and reworked deposits. Local 1s approximately 270 ft/d;

units are Port Washington aquifer conductivity of morainal material

and confining unit, "2 toot is approximately 50 percent of

clay,” and clay at Smithtown. outwash depoeits; antisotropy is
approximately 10:1.

Clay, silt, and few layers of sand. Poorly perwmeable; constitutes a

Colors are grayish green and confining layer for underlying
Cardiners 150 brown. Contains marine shells aquifer. Some sand lenses may
. Clay and glauconite. be permeable. Average vertical
' hydraulic coaductivity ia spproxi-
mately 0.001 fe/d.

Sand, fine to very coarse, and Moderately to highly permeable.
gravel to large-pebble size; few Confined by overlying Cardiners
layers of clay snd silt. Gravel Clay. Average horizontsl hydraulic

Jameco 200 is composed of crystalline and conductivity {s 200 to 300 fc/d4;
aquifer sedimentsry rocks. Color fs anisotropy 1s spproximately 10:1.

unconformity
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Precambrian

etaceous

cr

Paleozoic

Upper Cretaceous

unconformicy

Interbedded marine deposits of
clay, silt, and sand, dark-

Poorly permeable; primactly a con-
fining untit for underlying Magothy

locally 18 move thaa 70 ft thick.

Monaouth Group Monmouth 200 greenish gray, greenish-black, aquifer. Average vertical
Greensand greenish, dark-gray, and black, hydraultic conductivity is
contalning msuch glauconite. approximately 0.001 ft/d.
| ———unconformity.
Sand, fine to medivm, clayey in Most layers are poorly to moderately
part; tanterbedded with lenses and permeable; some are highly
layers of coarse sand and sandy permeable locally. Water is
Hatawvan Group- and solid clay. Gravel {s common unconfined fn uppermost parts,
Magothy Formation, Magothy 1,100 in basal zone, Sand and gravel elsewhere 18 confined. Constitutes
undifferentiated aquifer are quartzase. Lligaite, pyrite, principal aquifer for public supply
and {ron oxfde concretions are Average horfzontal hydraulic
common. Colors are gray, white, conductivity is 50 ft/d; anisotropy
red, brown, and yellow. is approximately 100:1.
| ——unconformity. -
Clsy, 8011d and silty; few lenses Poorly to very poorly permeable; con-
Unnamed Raritan snd layers of sand. Lignite and stitutes confining layer for
clay confining 200 pyrite are coamon. Colors are underlying Lloyd aquifer. Average
member unit gray, ted, and white, commonly vertical hydraulic conductivity is
variegated. spproximately 0.00) fc/d.
Raritan Sand, fine to coarse, and gravel, Poorly to moderately permeable.
Formation commonly with clayey matrix; some Water is confined by overlying
Lloyd lenses and layers of solid and Raritan clay. Average horizontal
Lloyd Sand aquifer 500 stlty clay; locally contains thin hydraulic conductivity 18 40 ft/d;
Member lignite layers. Sand and mgst of anisotropy 1s aspproximately 10:1.
gravel are quartzose. Colors are
yellow, gray, and white; clay is
red locally.
e anconformity.
Crystalline wmetamorphic and f{gneous Poorly permeable to virtually
rocks; muscovite-blotite schist, impermeable; constitutes lower
gneiss, and granite. A soft, boundaxy of ground-water reservolir.
Bedrock Bedrock - - clayey zone of weathered bedrock Some hard fresh water is contained

fn joints and fractures but s
impracticel to develop at most
places.
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fase trom U.S, Gudlogical Survey -
State base map. 1 500.000,1974 EXPLANATION

1000 —— ~— — | INE OF EQUAL THICKNESS OF UNCONSOLIDATED DEPOSITS--
Dashed where approxamately located. Contour 1nterval 200 feet

Figure 2.--Thickness of unconsolidated deposits on Long Island.




S

200 ™

0 -

200 =

400

800

1000 =

1200 -4

ALTITUDE, IN FEET ABOVE OR BELOW SEA LEVEL

1400 4

>

UPPER GLACIAL
AQUIFER

ARQINERS £iay

JAMECO AQUIFER =

QO"O AQUIFER

B8EDROCK

Vertical exaggeration X 45 /

200 =

200 -

400

800

1000 =

1200 =

1400 =

ALTITUOE, iN FEET ABOVE OR BELOW SEA | EVEL

1600 ~

1800 =4

2000

UPPER
GLACIAL AQUIFER »
GARDINERS CLAY

MONMOUTH Q
GREENSAND

MAGOTHY

ACUIFER

Vertical exaggeration X 45

EXPLANATION
AQU!IFER

CONFINING UNIY

Figure 8.--Generalized vertical sections showing major hydrogeologic units:

A. On western Long Island. B. UOn eastern Long Island.
(Locations are shown in fig. 1.}

7 101135



CRITERIA FOR HYDROGEOLOGIC INTERPRETATION OF WELL DATA

Hydrogeologic well data included geophysical logs and drillers’ and
geologists’ descriptions of cores and other drilling samples. Lithologic,
mireralegic, and paleontologic evidence from these sources was used in
conjunction with a conceptual sedimentation model of the succession of
physical environments through Long Island’s geologic past to define the
altitude of the upper surface of each major hydrogeologic unit penetrated by a
well. Offshore seismic-reflection data (Grim and others, 1970, and Deborah
Hutchinson, U.S. Geological Survey, written commun., 1984) were also
considered. The surface altitudes of a unit at all wells were correlated to
form a surface consistent with Long Island’s geologic history.

ELEMENTS QF DATA BASE

Hydrogeologic well data from 3.146 wells throughout Long Isiand are given
in the data base at the end of this report. These include 1,55% we..s in
Suffolk County, 830 wells in Nassau County, 462 wells in Queens County, 264
wells in Kings County, and 30 wells in the adjacent parts or New York City.
The locations of wells in Kings, Queens, and Nassau Counties and adjacent
areas are shown on plate 1; those in western Suffolk Countv on plate 2; and
those in eastern Suffolk County on plate 3. All elements of the data base are
explained in the following sections.

Wel!l Identification

The State of New York requires that Long Island wells that pump more trhan
45 gal/min have a permit f£rom the New York State Department of Environmental
Conservation (NYSDEC)., In tne -ermit process, the well owner files an instal-
laz:on report with bas:i: well :ata with NYSDEC, who :ssigns a well number.
Oter wells that are installed as geologic test holes or for collection of
otner forms of hydrologic data are reported voluntarily and filed.

The prefix letter of the well indicates the county in which the well is
located, as follows: K, Kings; Q, Queens; R, Richmond (Staten Island); B,
Bronx; M, New York (Manhattan); N, Nassau; and S, Suffolk. Wells are assigned
numbers chronologically as they are reported.

Wel! Location

Each well has been plotted on U.S. Geological Survey 24-minute
topographic maps, and the latitude and longitude estimated to the nearest
second. A S5-second latitude-longitude grid is included on plates 1 through 3
to facilitate well location.

Veil Altitudes

The altitude of land surface and of the bottom of the borehole is given
in feer above or below (-) sea level. Many boreholes are significantly deeper
than the completed well, and commenly the hydrogeologic information from the
backfilled part of the hole is of value in that it indicates the presence or
absence of a hydrogeologic unit at that depth.
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Hydrogeologic Unit Penetrated and Altitude of Upper Surface

The altitude of the upper surface of any of the seven major hydrogeologic
units penetrated by a well is given in feet above or below sea level.
Altitudes facilitate correlation of these horizons among adjacent wells. In
areas where the hydrogeologic unit is believed present but its exact surface
altitude is difficult to identify, the term PRES (present) is entered. Where
the unit is believed present but no drillers’ log or other geologic informa-
tion is available, the term NOREC (no record) is entered.

Adjacent Wells

Many wells are drilled in or near the same location; they may be
clustered for site-specific projects or may be one of several grouped together
in a well field. Only the most recent well at a location is labeled on plates
1 through 3; edjacent wells are included in the data base.

.

SELECTIVE DATA RETRIEVAL

Selective retrieval of information on individual hydrogeologic units is
useful in defining the configuration and extent of a unit and its relationship
to contiguous units. This section briefly describes a simple algorithm (and
FORTRAN prozram, table 2) that retrieves selected information from the data
base and prepares it in a form compatible with software available for plettin

maps of Long Island (G. W. Hawkins, U.S. Geological Survey, written commur.,
1984).

Program Documentation

A user can select pertinent information from nine fields in the data
base. These nine fields along with a blank field are:

"Field Information

Well number

Altitude of hole bottom

Altitude of upper surface of Gardiners Clay
Altitude of upper surface of Jameco aquifer
Altitude of upper surface of Monmouth Greensand
Altitude of upper surface of Magothy aquifer
Altitude of upper surface of Raritan confining unic
Altitude of upper surface of Lloyd aquifer
Altitude of upper surface of consolidated bedrock
Blank field

O WO ~NNWL S WM

—

The algorithm retrieves information from the selected field(s) and )
creates a file of labels. The file includes the lat.tude and longitude or the
well for location, the symbol used for plotting the well on a map of Long
Island, and the desired label to be plotted at each symbol (labels are
selected from the above fields).
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Table 2.--FORTRAN computer program for s

-

o CHARACTER*6 NF(10),NA,NB,NC,NL
CHARACTER*1 NS,TEXTIN,NN

""'f PRINT* . &A% 22 22222 22222 T LT LLLLLLL LR L L LT 2L LT 22 L L 2T LR IS 2 T

B PRINT*,'*** PROGRAM - HYDROGEOLOGY RETRIEVE(HGR.F77) ##%»
PRINT*,'*** GENERATES A LABEL FILE (FOR MLIPLOT) *hn

_ : PRINT*,**** FROM THE HYDROGEOLOGY DATA BASE. *hn?

: PRINT* ’ * ‘.‘:*****************************f******************* r
e PRINT*, ' ***ENTER NAME OF HYDROGEOLOGY FILE’
- CALL IFILE(15)
f PRINT*, ' ***ENTER NAME OF LABEL CARDS FILE’
i CALL OFILE(4,16)
c

o . PRINT* ’ PRhhkdhkhhdkkhhkhirdhhhidhdrhkhkirkhhdrhhklhhkbkrbrerrhehkhiikik?
NCHOP=INTIN(’ ***ENTER O -FOR ISLAND-WIDE RETRIEVAL, 1 FOR LOCAL')
IF(NCHOP.EQ.0) GO TO 2r :

_____ LNLAT=INTIN(® ***ENTER LAT OF NORTZIZN EXTENT OF LOCAL AREA**=*')
LSLAT=INTIN(’ ***ENTER LAT OF SOUTHERN EXTENT OF LOCAL AREA***?)
LELONG=INTIN(® ***ENTER LONG OF EASTERN EXTENT OF LOCAL AREA**%’)
LWLONG=INTIN(® ***ENTER LONG OF WESTERN EXTENT OF LOCAL AREA***')

20 CONTINUE '
c

PRINT* , PREERAEEREXRERIAERELXEXRAEARLREXTRERTRXRITLAR SRR AT hddkx?

™~ PRINT*, **** THE DATA BASE HAS THE FOLLOWING bl
’ PRINT*,**** INFORMATION IN THE NOTED NUMBERED FIELDS. ***°

PRINT* ’ 2 Jedo oI JIe R R W R A de e e de e Jode e de dede dede de e de e dedede dedede e de ke e dode Wk e ek ek )

PRINT*,’*#** . 1. WELL NUMBERS *kk
PRINT*,’%*%** . 2. ALTITUDE OF HOLE BOTTOM *ekx )
PRINT*,***x . 3. ALT. OF GARDINERS CLAY lalalold
PRINT#*,**** . 4. ALT. OF JAMECO GRAVEL fakal
. PRINT*,**%** . 5. ALT. OF MONMOUTHE GREENSAND falaald
PRINT*,**** - 6- ALT. OF MAGOTHY AQUIFER falalal
PRINT*,**%* - 7. ALT. OF RARITAN CONFINING UNIT falalald
PRINT*,**** . 8. ALT. OF LLOYD AQUIFER ookl
PRINT*,**** . 9. ALT. OF BEDROCK fadaladd
PRINT#*,**** _10- BLANK FIELD(NO LABEL IN OPTIONS) falalodd

PRINT* ’ ? e e e J e o e Je 3 A 7 9 R 3 e e I e e 3 e v s e e e de e e o 3k e e ok ke e e ok e ok e de de ok e ek ke Y

NN=TEXTIN(*ENTER C TO CONTINUE')

PRINTH, ' *dtdhadhrkhhhderr ekt rrkdhhhedhrohhrirorrrrrohrrrhrs)

PRINT*, ' *** THREE OPTIONS ARE AVAILABLE: fadadald
PRINT#*, " %%% o ccccecccccec—nnae—== xkx )
PRINT*,**#** 1. LABEL WITH FIELD A IF: hadatald
PRINT*, ' *%* FIELD B IS NOT BLANK. fadalald
PRINT*, **** 2. LABEL WITH FIELD A IF: fababeld
PRINT*, * *** FIELD B IS BLANK falaield
PRINT*,**** 3. LABEL WITH FIELD A IF: fuludale
PRINT®*, ' *%* FIELD B IS BLANK, AND fafaole
PRINT*, ? *** ' FIELD C IS NOT BLANK. falalal

NN=TEXTIN(’ENTER C TO CONTINUE')
PRINT* R ] ******************'******************************** '
o PRINT*, **%*

NOP=INTIN(® *#* ENTER OPTION( 1,2 QR 3)***’)
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ttrieval of hydrogeologic data.

PRINT®, swew »

NS=TEXTIN(® ***ENTER SYMBOL FOR WELL POINT ###7)
PRINT*®, twww

c
NF(10)=" ’
IA=INTIN(® ***ENTER FIELD FOR A ww=#?)
IB=INTIN(® ***ENTER FIELD FOR B *ww%’)
IF(NOP.NE.3) GO TO 15
IC=INTIN(® ***ENTER FIELD FOR C #*¥%7)
c

15 PRINT®, ' ke A A AR R AT TR R RRRAAE AR RNERIAARRRRRA RN RN TN

PRINT*,**#*  YOU HAVE THE OPTION TO HAVE THE INFO IN w*+v°
PRINT*,*#%*  ONE OF THZ FIELDS ADDED TO THE END OF ww?
PRINT*,*#¥*  THE LABEL CARDS FOR REFERENCE. Fwx?
IL=INTIN(? %** ENTER FIELD # FOR EXTRA LABEL***’)

READ DATA FOR A WELL

O 0O

10 READ(15,8, END*99)NF(1) LAT.LONG, (NF(I),I=2,9)
8 FORMAT(A6,3X,16,1X,16,7X,A6,3X,A6,1X,A6,
/ 1X,A6,1X,A6,1X,A6,1X,A6,1X,4A6)

IF(NCHOP.EQ.0)GO TO 25 !

IF (LAT.GT.LNLAT.OR.LAT.LT.LSLAT) GO TO 10

IF (LONG.GT.LWLONG.OR.LONG.LT.LELONG) GO TO 10
25 CONTINUE

DEFINE FIELDS A,B,C AND L

(2N eNel

NA=NF(IA)
NB=NF(IB)
IF(NOP.NE.3) GO TO 140
NC=NF(IC)

140 CONTINUE
NL=NF(IL)

G0 TO (50,60,70),NOP
50 IF(NB,.NE.’ 'y GO TO 5
GO TO 10
60 IF(NB.EQ.’ ') GO TO 3
GO TO 10
70 IF(NB.EQ.? *.AND.NC.NE."’ - ') GO TOS
GO To 10

WRITE(16,9)NS,LAT,LONG,NA,NL
FORMAT(’'L O ',A1,20X,16,1X,16,4X,A6,30X,A6)
GO TO 10
99 CONTINUE

STOP , ‘ i
END ‘ !

WO An
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One of three options can be selected:

(1) Label with field A if field B is not blank,
(2) Label with field A if field B is blank,
(3) Label with field A if field B is blank, and field C is not blank,

where A, B, and C are defined to be one of the ten fields listed on page 9.
Data can be retrieved on an islandwide scale or for a local area by defining
limiting latitudes and longitudes.

Samblo Retrievals

The options provided by this program enable the user to retrieve selected
data and plot maps that are useful in defining hydrogeologic geometry, either
on an islandwide or a local scale. Several examples of data retrievals are
outlined below; an application to construct a hydrogeologic surface map is
presented also. '

Example 1.--Select option 1; designate field A equal to 1 (well number)
and field B equal to 6 (altitude of the upper surface of the Magothy
aquifer).

A file is prepared for use in plotting a map that shows the locations and
well numbers of all wells chat penetrate the Magothy squifer. (If field A
were designated equal to 6, the ma» would show the surface altitude of the
Magothy aquifer at each well).

Example 2.--Select oprtion 3; designate field A equal to 10, field B equal
to 3, and field C equal to 6.

A file is prepared for use in plotting a map that identifies by a symbol
each well that does not penetrate the Gardiners Clay but contacts the
underlying Magothy aquifer. This indicates that the Gardiners Clay is absent
at this site and provides a guide to defining the extent of that unit. '

Example 3.--Select option 3; designate field A equal to 2, field B equal
to 7, and field C equial to 6.

A file is prepared for use in plotting a map that shows the altitude of
the bottom of all wells that penetrate the Magothy aquifer but not the
underlying Raritan confining unit. The surface of the confining unit must be
below this altitude. :

An example of a hydrogeclogic-unit map constructed with this data-
retrieval system is shown in figure &4 (p. 14). This map shows the
upper-surface configuration of the Raritan confining unit. All data on the
map were retrieved from the data base through the discussed algorithm and are
as folliows:
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-- Upper surface altitude of the Raritan confining unit in wells where it is
overlain by the Magothy aquifer, in feet. These values indicate the
altitude of the unconformity between these units, a relatively flatc
surface.

-- Upper surface altitude of the Raritan confining unit in wells where the
Magothy aquifer is absent. These values indicate the altitude of the
Cretaceous surface where it has experienced severe post-Cretaceous
erosion, especially during the Pleistocene.

-- Bottom altitude of wells that penetrate the Magothy aquifer but not the
Raritan confining unit. These values indicate the highest possible
surface altitude of the Raritan confining unit and are used to guide
contours where wells are not deep encugh to penetrate the unit,

-- Locations of wells that do not penetrate the Raritan confining unit but
do contact older and stratigraphically deeper hydrogeologic :nits (the
Lloyd aquifer or unconsolidated bedrock), indicating tnat the Xaritan
confining unit is absent at this locatiown.

When combined, these data are a valuable aid to defining the surface
configuration of a hydrogeolox:: unit; they alsoc facilitate definition of the
erzent of a hydrogeologic unit 3-d differentiation of the parts of the surface
tnat were shaped by differ:ng geologic events or environments. Use of this
data-recrieval method is most advantageous in areas where typically layered
strata nave been affected by severe erosion.

SUMMARY

The hydrogeologic data base and method of selective retrieval presented
in this report offer a method to obtain hydrogeologic data for any local area
on Long Island and provide the data in a format suitable for construction of
hydrogeologic maps. The data represent the upper surface altitudes of the
hydrogeologic units penetrated in 3,146 wells on Long Island and surrounding
parts of New York City. The surface altitude of each hydrogeoclogic unit at a
well was inferred through inspection of lithologic, mineralogic,
paleontologic, and geophysical data collected from the well and by correlation
of surface altitudes in nearby wells. The resulting series of correlated
surface altitudes were used to define the surface configuration of the
hyarogeologic units on a set of maps by Smolensky and others (in press).

As additional hydrogeologic data become available, reevaluation of
correlations with nearby wells and concurrent adjustment of the data would be
aavisable so that the data base will accurately represent the hydrogeoclogic
structure of Long Isliand’s ground-water reservoir.
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EXPLANATION TO FIGURE 4

-60 UPPER SURFACE ALTITUDE OF RARITAN CONFINING UNIT--
where Magothy aquifer is overlying, in feet below NGVD of 1929.

@ 3 UPPER SURFACE ALTITUDE OF RARITAN CONFINING UNIT--where Magothy
aquifer was eroded away, in feet below NGVD of 1929.

114 ALTITUDE OF BOTTOM OF WELL THAT CONTACTS MAGOTHY AQUIFER BUT
NOT RARITAN CONFINING UNIT--in feet below NGVD of 1929.

O WELL THAT DOES NOT CONTACT RARITAN CONFINING UNIT BUT DOES CONTACT
AN UNDERLYING UNIT.

*PRES UNIT IS BELIEVED PRESENT BUT ITS SURFACE ALTITUDE IS UNDEFINED AT
THIS WELL.

.NOREC NO BOREHOLE INFORMATION IS AVAILABLE IN THE INTERVAL WHERE THIS

UNIT IS BELIEVED PRESENT. )
e emeemn EXTENT QF RARITAN CONFINING UNIT.

~=.50~— LINE OF EQUAL UPPER SURFACE ALTITUDE--contour interval 50 and
100 feert. Datum is NGVD of 1929.

AREA WHERE RARITAN CONFINING UNIT IS UNCONFORMABLY OVERLAIN 3%
MAGOTHY AQUIFER. ‘

4044, 7351 DEGREES AND MINUTES OF LATITUDE AND LONGITUDE, RESPECTIVELY.
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DATA BASE

Upper Surface Altitudes of Major
Hydrogeologic Units at 3,148 Wells on Long Island, New York

(Locations are shown on plates 1, 2, 3)

NOTES

Well identification

refix letter (column 1) _adicates county in which well is located:

K = Rings B = Bronx

Q = Queens M = New York (Manhattan)
S = Suffolk N = Nassau

R = Richmond (Staten Island)

Hydrogeologic unit penetrated

The term PRES (present) is entered for wells where the
hydrogeologic unit is believed present but its surface altitude is
difficult to identify. Where the unit is believed present but no
drillers’ log or other geologic information is available, the term
NOREC (no record) is entered.

Other abbreviations

Mon. greensand = Monmouth greensand
Rarit. conf. unit = Raritan confining unit

Remarks
Veatch 65 - indicates well number used in Veatch (1906).

NR -10 to -30 - indicates no hydrogeologic records are available from
10 to 30 feet below sea level.
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2
3
.
7
10

11
16
18
17
19

20
22
23
24
29

404237 734564
404064 734403
4040569 734608
404056 734408
403933 734829

403846 734767
403860 734648
403939 734728
404050 734766
404107 734806

404424 736610

404338 736414 .

404446 7364086
404612 735233
404429 734832

404233 734940
404612 734611
404442 734860
404308 736267
404303 734914

404612 734834
404530 736231
404431 735268
404227 736108
404666 734813

4039300734017
403931 734234
403963 734316
424043 734121
404229 734246

404224 734238
4044270734149
4044160734016
4044350734020
4046160734112

4046060734232
4046420734405
494642 7344056
404735 734242
4748300734148

6o
40
26
40
22

19
14
11
36
28

26
29
49
23
61

116
61
18

102
86

97
6o
as
77
(.1

19

6
10
20
61

50
118
89
104
121

210
16
18
12
29

-228
~429
-406
-323
-427

-461
-486
-418
-278
-269

-29
-168
-127
-169
-636

-637
-111
-408
-298
-490

-299
-172
-242
~429
-297

-83
-460
-328
-960
-361

-390

-366
-386

-134
-449
-448
-18@

-86
-86
-44
-49
-109  -202 -234

~-104 -186 ~-346

-112 -198 -296

-99  -146 -293
-80 -169
-1062 -173 ~244

-21
-62
-148

-48
-81 -107
-62
-49
-79

-30
-21
23
86
-67
-64

-173

-426
-401

-37¢6

-431
-447
-381
-278
-267

-88
FRES

-161

-89

-86
-264
-186

-46
-98
-82
168

-5

-619
-361

~-368

-343

-178
-171

-302
-388
-274
-278
-338
-186

-368
-137

-169

~-288
-2681

-29
-168
-127
-169
-482

-498
-381
-332
~-294
~-469

-268
-172
-222
429
-226

-418
-416

Q3083

N9161
N1958

Neg18

N9110
N9110
Ng3gs

20FT

-31



UPPER SURFACE ALTITUDE OF MAJOR HYDROGEOLOGIC UNITS AT 3,148 WELLS ON LONG ISLAND, NEW YORK

ALTITUDE OF
WELL, IN FEET  HYDROGEOLOGIC UNIT PENETRATED AND ALTITUDE OF
ABOVE OR UNIT SURFACE, IN FEEV ABOVE OR BELOW SEA LEVEL
WELL BELOW SEA
IDENT- LEVEL GARD- MON RARIT
ICATION INERS JAMECO GREEN MAGOTHY CONF LLOYD  BED- LOCATED
NUMBER LAT-LONG TOP BOTTOM CLAY  GRAVEL SAND AQUIFER UNIT AQUIFER ROCK NEAR WELL REMARKS
N 31 4048000734429 9 -363 PRES  -366
N 33 4060119734166 20  -352 -346
N 36 4061118734302 46 -234 -199 N37
~= N 37 4051130734382 52  -88 166
~ N 38 4061320734141 86  -337 ' ~330
N 41 4036360733938 6 -.1261 -134 -861 -1838 N7776
N 42 4036378733939 6 -1197 -124 -822 -1838 N7776
N 43 4036310734012 6 -1279 -86 -791 -946 N8450
N N 44 4036310734023 6 -1278 PRES -786  -969 N6460
< N 45 4035360733943 6 -1127 -126  -814 -1009 N7778
N 46 4035348733627 8 -1268 -42 -92 -864 -1066 ’ N6850
N 47 4037178733916 6 -176 -62  -95 -130 ’
N 48 4039248733917 17 -508 -39 N6&
N 68 4039238733918 16  -507 -90 ' ,
N 62 4039298733828 27 -523 PRES -90 N9792 28 FT -22
N 64 4039320733749 28  -73 -36
N 67 4039138733717 11  -139 -26 20FT -19
( N 62 4039068733616 180 -190 -47 20FT -21
| N 87 4239220733636 24 -1828 PRES PRES  PRES Ne9
N 68 4039220733632 26  -527 -89 N69
§ :; N 69 4039220733637 21  -484 ' -31
- N 72 4041040733741 44  -672 -17
LR N 73 4040560733663 30  -686 -1
'S N 82 4043080733707 61  -481 -12
R N 83 404306 733713 1 -1004 2 -527 -782 N7298
1
| N 87 4843240733766 1 -793 10 -488  -646
{ N 93 4043520733831 76 -7 -7
; "N 97 4044480733812 114  -261 11 N98
E N 98 4044460733813 114  -255 11
N 101 4845210733534 108  -291 45
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186
107
109
110

118
119
120
122
123

128
129
130
131
133

134
136
136
137
138

140
141
162
187
173

181
184
186
196
198

199
218
248
263
268

273
314
319
320
373

4046340733743
4046520733727
4047330733624
4049260733817
4949310733821

4062440733609
4962440733623
4052410733626
406362 733704
4253630733646

" 4935580733027

4036240733014
4037520733010
4039490733417
4039530733420

4939600733416
4040020733423
4040469733418
4039630733060
4040660733107

4042300733134
4041420733438
4046280733418
4061480733417
4063370733448

4040300732908
4040250732802
4043000732733
4044600732664
4049170732929

4249228732924
4049560734624
4039468 734262
4045320734229
4046050734018

4047070734363
4061430734336
4836139733967
4938230733926
4046260733606

176
164
212
48
58

66
80
80

&
26

6
19
6
11
21

16
20
25
19
26

66
28
141
66
38

24
10
46
148
240

236
30
14

17

172

68
89
10
6
149

78
-363
~-294
-481
-463

~412
-492
-478
-479
-279

~1028
~-946
-83
-619
-608

-612
-130
-97
-80
-100

-101
-81
-343
-89
-360

-988
-161
-227
-664
-886

~378
-482
-178
~-684

68

-36
-198
-376
-378

-31

PRES
PRES
-68

-1@

-108

PRES
PRES

81
1¢
163

PRES
PRES

-68
-68

-66
~10
-33
-32
-17

-12
73
34

-89
-99
-26
96
40

20

~41
28
92

-80
-124
74

-272
~298

PRES
PRES

-798
-390

~264

N7613
-374 N570
-336
-337  -411
-411  -492
-363  -478
PRES  -467
-206
N8414
N7796
NT7798
20FT -312
: . N813
-322
20FT -28
20FT -38
-676
~200
L) N1332
-190
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UPPER SURFACE ALTITUDE OF MAJOR HYDROGEOLOGIC UNITS AT 3,146 WELLS ON LONG ISLAND, NEW YORK

ALTITUDE OF
WELL, IN FEET HYDROGEOLOGIC UNIT PENETRATED AND ALTITUDE OF
ABOVE OR UNIT SURFACE, IN FEET ABOVE OR BELOW SEA LEVEL

WELL BELOW SEA
IDENT- LEVEL GARD- MON RARIT
ICATION INERS JAMECO GREEN MAGOTHY CONF LLOYD  BED- LOCATED
NUMBER LAT-LONG TOP BOTTOM  CLAY  GRAVEL SAND AQUIFER UNIT AQUIFER ROCK NEAR WELL REMARKS
N 374 4046430733604 206 102 168
N 376 4046530733620 182 32 182
N 377 4047220733620 200 -143 173
N 381 4047560733641 300 1 200
N 384 4046690733837 132 -118 32
N 417 406403 733644 18 -228 -197
N 418 406202 733638 18 -215 PRES PRES -216
N 420 405401 733618 10 -332 -260
N 440 4040030733103 8 -72 -40 -68 . 20FT -20
N 602 4963460733113 8 -382 -162 -308
N bB04 4064220733038 19 =279 -131 -278
N 508 4954450723126 8 -3¢ ~292
N 668 4846440734400 44 -138 -36 N4388
N 669 403713 734333 20 -109 -84 ~109 20FT -26,-41
N 670 4049190732931 237 -369 -27 -369
N 676 4046060733134 144 -266 64
N 678 4044560733909 118 -306 -20
N 599 4048680734123 16 -378 -104 -1864  -278 N8790
N 613 4951480733417 66 -86 a3
N 629 4041418734143 66 -16 -14
N 637 4038210733460 5 -182 -47 20FT 37
N 638 4048110733604 2956 -266 138
N 660 4045330733936 108 -242 48 Na&1
N 651 4045340733933 106 -243 17
N 661 4061610733818 60 -343 -140  -212 N840
N 882 4849400733927 11 ~363 -274  -336
N 6887 484743 734444 8 -382 -272  -312
N 693 4042288734242 90 -17 -6
N 695 4061479733749 417 -247 -163  -226
N 842 4060320733912 8 -433 -313 -338 -433 N9o6
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914
941

1038

1122

1123
1166
1176
1178
1n

1190
1210
1212
1227
1228

1229
1244
12456
1248
1291

1293
1298
1300
1328
1328

1332
1336
1346
1420
1478

1477
1481
1488
1499
1601

1586
1602
1603
1818
16851

4060340733912
493932 734243
4041470734001
4041140733648
4046450734033

4045390734004
4048000733712
4049020733639
4047360733631
4046480733513

4061328733407
4060230733166
4048400733119
4060660732950
4049640732939

4048460732910
4049100732708
4048280732669
4047030732842
4049480734128

4047070733732
424666 734446
4046490734021
4047220734362
4047130734106

4046300734239
4037440734230
403860 734238
4043620733820
4068670733261

4061260733047
4048080733029
4053260732933
4037690733928
4049480734126

4042240734041
4040260733932
4041120733936
404631 734216
4052310733633

9
pY
66
6o

179

126
261
177
186
183

128
187
227
172
224

261
249
260
1688
186

182
16
186
968
177

162
26
6
74
138

218
149
b
e
108

(-1
38
32
83

162

~-418
-104
-12
-66
40

32
31
19
-3
37

29
44
42
38
36

60
-13
68
82
-296

18
-379
-210

-99
-693

-48
-117
~143
-800

47

22
712
-496
-239
-290

-23
-683
-607
-682

-308 °

-66
-60

~88
-8
-16
16

66
73
97
163
166

36
90
104
132
38

23
184
192

97

22
-718
64
12
66

43
-118
-142

-6

191

30
78

61

-13
-62
-268
-2

PRES PPES -427

N7649
-236
-132 ~-243 +326
N6678
-234 ~-366 -566
-458 -820
-476
-268 N3g8s
N3520
~-184 -324 -602 N6110
-259

20FT

-16



7y

TGTTOT

UPPER SURFACE ALTITUDE OF MAJOR HYDROGEOLOGIC UNITS AT 3,148 WELLS ON LDNG ISLAND, NEW YORK

ALTITUDE OF
WELL, IN FEET

ABOVE OR

HYDROGEOLOGIC UNIT PENETRATED AND ALTITUDE OF
UNIT SURFACE, IN FEET ABOVE

OR BELOW SEA LEVEL

WELL BELOW SEA

IDENT- LEVEL GARD~ MON RARIT

ICATION INERS JAMECO GREEN MAGOTHY CONF LLOYD  BED- LOCATED

NUMBER LAT-LONG TOP BOTTOM CLAY GRAVEL SAND AQUIFER UNIT AQUIFER ROCK NEAR WELL REMARKS
N 1668 4044480732948 115 -185 87

N 1867 4045240733632 108 -129 33 N7788

N 1686 4047230734349 96  -265 @ -126 NE676

N 1687 404723 734349 95 -130 t RES 113 NE676

N 1715 4049080734109 181  -419 118 -165 -264  -387 N2830

N 1716 4049118734111 101 -412 -116  -168 -254  -408

N 1742 4039188733604 28  -262 -37

N 1744 4039220734017 280  -567 -50 , 20FT -36
N 1771 4047430734034 212 -158 -149

N 1793 404338 733307 91  -209 38

N 1802 4045120734210 132 -618 9 -284 -427 ‘618

N 1804 4045628 734148 119 -137 1 . N8373

N 1806 4064270733112 16 -337 -142  -290

N 1818 404532 734209 141 -94 21

N 1819 4046148734160 117 -167 9

N 1826 4047560733732 208 -167 82

N 1836 404619 734216 122 -148 1

N 1841 4045150734169 118  -141 8 N4207

N 1869 4038470733302 10 -122 -42 20FT -33
N 1877 4048100733912 20 -635 28 249 -4@5 N25T1

N 1917 4061380733824 16 -292 -168  -200 N4440

N 1922 4045239732947 126  -66 83

N 1928 404841 734633 61  -236 168 -238

N 1927 4035210733819 10 -1461 -89 -121 -869 -1061 -1461 NB8233 20FT -20
N 1939 4053140733166 6 -374 -169  -332

N 1940 4053009733258 28  -460 -198 -350 N9595

N 1958 404426 734148 1168 -6841 16 -296 491  -639

N 2002 4049380733850 18  -454 -16  -229  -342

N 20086 4041100734003 45 -18 -14

N 2017 4053110733200 16 -385 -159 ° -325
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¢STTOT

|

ZZZTZZ ZTZZZ ZZT2ZZT ZZZTZZ ZZTZTZ ZZT22LZ TZZZZ Zz22ZZZZ

|

|

2026
2028
2030
20356
2052

2064
2087
2088
2092
2113

2132
21688
2201
2263
2214

2226
2236
2241
2269
2349

2369
2400
2422
2424
2487

2627
2528
2660
2668
2678

2671
2672
2674
2678
2680

25697
2882
2747
2748
2749

4063632733114
4047310734007
4049070734109
4047370734117
4948290733863

4039390732912
4061460733820
4062090732844
4048290733961
4063090733137

4063370733016
4048400734216
4045180733427
403806 734412
4D4828 734504

4039200732666
4046190733427
4063250733161

4049160734118

4042060733236

4039860732829
4047100733804
4044410733661
4049360733849
4045460733902

4044430733661
4050010733432
4064460733106
4045430734047
4048110733918

4048110733914
4037310733836
4239610733816
404033 734312
4043230733146

493532 734034
4845160733434
4044460733660
4044450733861
404761 734406

23
264
102
141
169

6
(3
169
168
18

19
68
116
6
47

5
116
18
110
66

6
106
93
16
136

94
92
16
173
61

42

6
20
25
15

8
114
92
94
68

-378
-366
-263

-4
~249

-668
~-296
~448
-121
-439

-469
-182
-487
-177
~-245

-169
-466
-368
-166

-61

-68
-321
-17
-446
-299

-24
-261
-482

as

~-26
~-86
~624
~-478
-1

1248

-744
~326
~-4567
-389

B9
-113
14
-34

~174
-36

-81
86
-78  -142 -168

86

-126
-6

-44 -49
81
68
-49
-20

89
-196

38
32

-48 -92
-42
-67

-183  -117 -137
-39

11

62

~192
-237
-161
~208
-183
-242

-190

-182
R RN

-445

~311
-218
-204

-140

-434

- -786

-476

-463
134

-312

-266

~-278
~439

~-360

-396

=173

-341

-363

-302

-946
-836

~-260

-243

~-342

NG6228

NE649
NE6228

NB8497

NB8497

N7186

N7186

N2671

NB8198
NG6146

N2748
N4268

20FT

20FT

-34

-18
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ESTIOT

A

22222 ZLZ22ZTZ TZTZTITZ ZZLIZZ ZZITZTZ ZZTZTZ ZTZZTZ Z2ZIZTZZ

3603
36es
3618
3838
3649

3668
3672
3686
3700
3704

3706
3719
3r2e
3721
3732

3733
3734
3741
3742
3762

3768
3781
3801
3838
el

3867
3860
3881
3ee2
3863

3864
3866
3see
38687
3874

3878

w
@
o~
~

are
g8l
3888

4042480734021
4041530734102
4243400733047
4042098733738
4044480733704

4041600733729
4044690734021
4042240733742
4044480733706
4041300733831

403824 734169
4841120734041
4041128734041
404044087336548
4046440733839

4046288733831
403711 734443
4039130734020
4048420734044
4048230733806

4044350733718
4040300734146
4047280734356
4047698733116
404727 734366

4043630732910
4047460733069
493761 734401
403621 734418
4035170734307

403827 734269
4037360733748
403818 734142
403912 734320
4847450733089

4043520732911
4046280733237
4046240733233
4243200734020
4049480734128

76
48
88
60
107

66
196
66
196
65

24
a3
36
40
140

141
12
20

140

211

110
19
86

196
82

91
183

~468
-637
-332
-326
-197

-611
-378
-9%
33
-14%6

-168
-663
~661

-81
-310

-314
~-130
-102
~-126

-62

10
-661
-100

32
~-106

~-801
-282
-816
-787
-208

-632
~-848
-448
-643
-162

-318
-403
-458
-414
-294

-49

-69
-111
-79

-88
~61

-138

-133
-123
-116

-133

-130
-78

31
-44

-13
23

-30
~-16
-1
k}:]
-39

-16@
PRES
-63
-8
28

32
-130
-69
-126

19
-18

100
17

39
123
-203
~168
-149

-206
-68
-18¢
-144
108

38
-5
12
-20

427
-478

~342

-487
-486

~-b20

-6546
-848

-678
~736

-613

-436

-260

N3700

N3720

NB6708

N3861

NBS41
N3874

N6701
N6b681

N8941
N3963

20FT -17

20FT -39
20FT -18,-49

20FT -18
20FT -32

20FT -23
20FT -36
20FT -39

20FT -19,-37
20FT -28
20FT -22,-33
20FT -38,-61



8%

PSTTIOT

UPPER SURFACE

ALTITUDE OF MAJOR HYDROCEOLOGIC UNITS AT 3,148 WELLS ON LONG ISLAND, NEW YORK

e

ALTITUDE OF
WELL, IN FEET

" HYDROGEOLOGIC UNIT PENETRATED AND ALTITUDE OF

ABOVE OR UNIT SURFACE, IN FEET ABOVE OR BELOW SEA LEVEL
WELL BELOW SEA
IDENT- LEVEL GARD- MON RARIT
ICATION INERS JAMECO GREEN MAGOTHY CONF LLOYD  BED- LOCATED
NUMBER LAT-LONG TOP BOTTOM  CLAY GRAVEL SAND AQUIFER UNIT AQUIFER ROCK NEAR WELL REMARKS
N 3892 4062330733724 145 -3o00 -171 -234 N6281
N 3894 4040690733417 30 ~-386 -27 20FT -10
N 3896 4041190733231 40 -463 -b1 NB9786
N 3906 4084544 734161 134 -638 41 -264 -431 -611 N4243
N 1926 4037260734304 14 -101 65 20FT -19
N 3937 4039570734917 25 -6562 -29 -692
N 3963 4046280733237 162 -362 23
N 3982 4063160733342 20 -399 : -149 -311
N 4077 404324 734139 856 -463 PRES -361
N 49096 4048380732807 160 -3717 786
N 4097 4046310732939 168 -312 112 4 NE6682
N 41208 4240432734104 35 -423 -40 . 20FYT -26
N 4128 4047330734148 137 -43 18
N 4133 4048090733034 192 -263 -2
H 4149 4039060733242 5 -873 -44 -764 20FT -33
N 4160 4038430733407 7 -819 ~44 -746 20FT -~29
N 4173 404526 734169 130 -139 12
N 4208 4045240733632 108 -264 47
N 4207 4045170734164 120 -126 18
N 42186 4046338733769 132 28 38
H 4223 4048550734034 192 -318 -~ 148 -194 ~-311
H 4243 404641 734162 132 -128 41
N 4246 4047460733211 222 -349 72
N 4246 4048070733128 200 ~258 40
N 4256 4041050733724 216 -276 19
N 4268 404752 734403 67 ~-419 -1656 -233 -348 |
N 4327 4046210733923 127 -303 38 -303
N 4332 4047650733940 189 -21 113.
N 4334 4042110733832 85 -96 ~-13
N 4376 4054450733112 58 -309 ~110 -242 .
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SSTTOT

|

2ZTZT ZITZTTTZ TZIZTZTZ 22222 ZTZT22T ZLTZT2ZZT ZTZLZZZT Z2ZZZ

l

|

!

1/ 4382

— -
—

4383
4388
4390
4400

4401
4406
4411
4425
4432

4440
4461
4462
4612
4623

4633
4714
4766
4772
4869

4876
60887
6068
6071
6074

6078
6079
6099
6119
65121

5129
6136
6146
5149
6163

6187
6188
5193
6194
201

4045220733437
4045270733364
4046460734403
4045140734121
4051540732958

4041630732622
403516 734306
4039200734049
4042598733716
4061430733821

4051360733829
4040610732948
4060100733849
4040680734108
4047220733948

4047210733322
403802 734444
4042060733462
4044370733743
4060100734142

4037490734236
4045520733420
4048480733407
4052130733866
4047000734360

404238 734203
4037420734062
404847 734236
40468298 734213
4939680734103

4038060733030
4847328734304
4040310734310
4045560733046
4039420733644

4040410733438
4953600733124
4039290733821
4039230733922
4049260733817

114
124
28
124
a8

37

9
17
8o
28

16
26
89
36
267

178
61
109
30

26

‘119

238
143
81

71
16
189
82
26

136
30
147
26

36
22
27
16
48

-108

-12
-117
-177
-364

-684
-1108
-661
-316
-324

-300
-617
-202
-487
-248

-132
-228
-847
-129
-389

-123
-140
-17
-99
-39

-392
~-138
~-245
-324
-621

-1094
-29
-474
-46
-330

~679
-363
-5628
~504
-461

-84

PRES

-67

-97

-62

PRES

~120

-160

PRES

b4
-28
9
-177

-67
-141
-68

-68

-28
a7

19

-112
99
170

-39

-31
~122
-60
-83
-82

~90
99
-67
39
-26

-18

PRES
PRES

-268

-709

-120
-119

PRES
-470
~244

-676

-392
~-199
-188

-998

-178

-292

N9862
N74486
N9173
-866 N8701 20FT -35,
-272 N6649
-234
N8837
VEATCH 272
-766
-363
. 20FT -15
N7363
N8261
-338
N9792
-376



9STTOT

0¢

{

Z2LT2ZZT TZ2TZT ZTZTZLLZ 22222 22222 Z2ZZ2Z2 Z2ZZ22Z22

\N

6696
67056
6708
6710
6731

6762
65768
6777
6851
6862

6876
65883
65884
6901
6908

6947
6994
6034
80386
6048

6062
6073
6076
8077
8092

6093
6119
8148
8149
8160

8199
8191
8192
8193
8202

8206
8224
6282
6289
£312

4039460733416
4045380732662
4048240733808
4045590734156
403944 734319

4851298733615

4036210733739 -

4039400732930
4047140733420
4048088733748

4048680734116

4048200733814
404766 734268
4247310733106
4038330733666

4946460733908
4062110733718
4047430734022
4047458734012
4044170733661

4039130732920
4046110734128
4046600732911
4046490732910
4049120732761

4049000732761
4046000733929
4042160732733
4942120732021
4042460732983

4047070733063
4047070733049
4946160733100
4945170733106
4P454907333086

4044260733813
4064398733048
4251260734207
4961220733617
4064360733120

29
146
211
179

16

146
]
3
218
236

100
208
a8
179
10

129
130
219
198
101

e
120
168
168
241

240
123
60
47
69

177
180
127
138
132

187
38
102

182

38

-646
-368
~-32
-211
-87

-166
-846
-78
41
-282

-196
-7
-160

-101

-376
-118
~-97
-98
-266

~-82
14
-638
-634
~396

-366

-58
~-618
-870
-846

~486
-496
-630
-807
-132

-161
-322
-340

-223

-302

-36
96
-3
69

-58

=19
-127
-62
90
69

-118

103
-42

89
26
-17
81
39

-68
14
86
86

191

14

41
-40
-48
-20

-41
-1
26
26
37

-136

-2686

-168

-282
-102

-612
-6516

-4668
-482

-674

-116
-220

-278

-268

-318

N63956

Neo77

N6191

Nol8o
N918o®

N7849
N9464

NE8678

20FT

20FT

20FT

20FT

-34,-48

-390

-28

-23



[AY

LSTTIOT

IPPER SURFACE ALTITUDE OF MAJOR HYDROGEOLOGIC UNITS AT 3,146 WELLS ON LONG ISLAND, NEW YORK

ALTITUDE OF ,
WELL, IN FEET  HYDROGEOLOGIC UNIT PENETRATED AND ALTITUDE OF
ABOVE OR UNIT SURFACE, IN FEET ABOVE OR BELOW SEA LEVEL
WELL . BELOW SEA
IDENT- LEVEL GARD- NON RARIT
ICATION T INERS JAMECO GREEN MAGOTHY CONF LLOYD  BED- LOCATED
NUMBER LAT-LONG TOP BOTTOM CLAY GRAVEL SAND AQUIFER UNIT AQUIFER ROCK NEAR WELL REMARKS
N 6316 ~484::60733828 104 -261 41
N 8334 4044640734104 128 -80 ) 24
N 6364 4037120733008 10 -104 -867 -88 -94
N 8365 4036440733305 13 -126 -62 -86
N 6376 4046330732708 208  -47 72
N 6383 4041230732862 31 ~-8563 -31 NE6442
N 8394 4047460734010 190 -27 118 N8396
N 6396 4847470734016 190  -18 115
N 8418 4061330733818 16 -280 - -160 -238
N 6435 4063280733126 68  -380 -1564  -307
N 6437 4042090733821 66 -226 -14
N 6442 4041230732863 31  -581 -42 .
N 6444 4060310733636 176  -87 , 80
N 6450 4836338734911 10 -1321 -97  -816  -960°
N 6455 4839420734246 16  -69° -48
N 6467 403810 734331 4 -694 -66  -132 -191  -671 v 20FT -21,-38
N 6468 403840 734330 & -699 -62  -134 -230  -530 20FT -29,-33
N 6469 403810 734313 6 -697 -86 -131 -160  -669 20FT -7,-26
N 6618 403642 734333 10  -463 -88  -166 -164 N6610
N 6649 4061440733824 32 -409 -177 -223 -404
N 6678 4064330733122 20 -311 ~168 -280
N 6686 4046300732937 186  -642 100  -524
N 6681 483827 134260 8 -612 -61  -131 -207  ~B79
N 8610 403641 734331 ] ~-236 ~-T8 -100 -121 . 20FT -24,-40
N 6623 4039870733532 20 -118 -62 _
N 8831 4043440732841 87 -608° 23 : : ' NB892O4
N 8838 4043198732668 89 -140 -30
N 6644 4044100732710 90 ~148 14
N 8661 4047648733167 2286 ~396 82 -386
N 6866 4045340733244 122 ~114 } 67 N88g8o
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8STTOT
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222 2Z2Z2TZIZT ZTZ2TZTITZT ZZTTTZT ZZTZZIT ZTZZTTZ ZZTZZZ ZZZZTZ Z2ZZTZTZ

{

-

6667
8660
8876
8891
8701

8706
8721
8741
6767
87191

6806
8813
6817
6819
6834

6842
6848
6850
6865
6866

6873
68893
6994
6907
6916

8916
8918
6926
6928
69456

6968
6966
8972
8992
6998

1022
7030
7045
17047
1063

1076
1087

-
-
(]
-

~
-
-
S

4036310732662
4039180733639
4063330733032
4046480733667
403617 734308

403713 734169
4046670733819
4847610733045
4038660733248
4037280733930

4060260733618
4039360734309
4039300733817
4045370733336
4040390732638

4044420733610
4044460733328
4035336733632
4044330734026
4040390732836

4063310733114
4040490733643
4043390733040
4046360733641
4044010732832

4043680732831
4044330734027
404760 734448
4038050733963
4045470734011

4045670732706
4037670734039
4047060734400
4040610732721
4046280733040

4042000733600
4046370733305
4047298733423
4061530733326
4046280734058

4043398733040
4047068734337
4048328733722

AR TICOAMYIAATAN

6
16
7
146
11

6
148
180

5

6

164
19
28

138
26

104
110
7
87
28

30
40
o1
138
90

21
87
11
8
164

179

78
24
132

69
160
241

- 223

209
91

168

-63

-17

-486
-60

-36

-44

-133
-126

-103

-179
-26

42
~-149

-166
30
87

-61

69
-89
-84

-48
40

-87
11
PRES

-16
18
66
36

48
-86
81
38
-26
-89
21
-4
-3
91
72
20

-13
68

-7168
-828

-908

-178

-169
-686
-343

-272

-431

-339

-190
-841

N9792
Neéseé

N8918

N7076
N79368
NE8916

N7889

N8696

20FT -46
20FT -22
20FT -19,-33
20FT -21
20FT -28°
20FT -29
20FT -36



6GTTOT

UPPER SURFACE ALTITUDE OF MAJOR HYDROGEOLOGIC UNITS AT 3,146 WELLS ON LONG ISLAND, NEW YORK

ALTITUDE OF
WELL, IN FEET HYDROGEOLOGIC UNIT PENETRATED AND ALTITUDE OF
ABOVE OR UNIT SURFACE, IN FEET ABOVE OR BELOW SEA LEVEL

WELL BELOW SEA ) )
IDENT- LEVEL GARD- MON RARIT
ICATION INERS JAMECO GREEN MAGOTHY CONF LLOYD  BED- LOCATED
NUMBER LAT-LONG TOP BOTTOM CLAY  GRAVEL SAND AQUIFER UNIT AQUIFER ROCK NEAR WELL REMARKS
N 7117 4042220734047 60  -431 . -26
N 7124 4043610732647 70 -86 -22
N 7128 4046620734007 193 -636 113 -276 -429  -628 N7892
N 7133 4037499734116 9 - 141 -88 -128
N 7162 4054330733448 14 -396 -239 -266 -369
N 7160 4041660733448 68 -639 -3 -682
N 7161 4038660733926 10 -890 -66 -8680
N 7188 4044419733660 92 -239 68
N 7298 4043036733714 81 -6268 ’ -4 '
N 7334 4045140734121 128 -362 16 ~340 N7445
N 7338 4046618733647 144 21 41 ..
N 7363 4046620733416 120 -296 60 ’
N 7377 4043130732760 86 -701 -14
N 7399 4248520734228 128 -74 -84 NB8468
N 7407 4940020733332 24 -824 PRES N8263
N 7414 4040640732813 22 -897 -83
N 7419 4049060732862 243 -82 78
N 7420 4048030732808 283 18 163
N 74380 4940100734262 20 -B639 -57
H 7433 4040068733429 26 -70 ~21
N 7438 4044260732743 127  -623 82

~=r N 7439 4062690733660 22 -190 - =179
N 7445 424516 734122 128 -333 18 FRES
N 74468 4048480733443 222 -278 86

—= N 7460 4048650733601 178 42 71
N 7469 4039220733904 20 -258 -66
N 7482 4941088734329 36 -426° -48
N 74886 4864120733112 26 -336 -174 -314
N 7487 4042120734239 60 ~-78 -44

H 7500 4044180733454 90 -384 ] 52
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7603
7610
7612
7613
1616

7618
7621
7622
7623
1624

7626
7628
1629
7646
7647

7648
1649
1661
1662
7663

7664
7668
7682
7670
7681

16983
1813
1814
1820
7644

7661
1683
1666
1718
1720

1731
7732
7764
1770
1772

4043360732708
4064440733131
4045360734103
4048520733727
4043370732706

4846330732937
4939480733928
4040010733913
4043090733028
4044260733806

4064060733112
4047040732803
4041660733802
4064180733240
4054320733528

4040070734260
4047280733631
4948560733946
4048490733944
4046620733946

4047068733949
4045078734202
4046340733112
4064240733400
4046400733814

4060450732030
404814 734518
4061460733816
4064240733400
4064210733062

4048110734010
4039510732724
4048110734010
4064420733429
4042370734007

4048120734008
4046178733339
4042218733637
494827 734454
4068120733102

69
19
123
154
83

133
13
26
78

106

32
210
456
11
9

20
198
162
143
163

1990
160
160
126
123

263
as
32

126
18

182
6
162
20
70

167
121
3]

268

-806
-310
-257
-321
-626

-327
~-669
~-612
-808
-174

-386
~484

-21
-363
-313

-487
-3068
~443
-456
-306

-318.

-92
-623
-397

30

~220
-197
-~381
~-366
-301

-411
-1
-363

~380

-493

18

13.

-188
-287
-319

-47

28
4
PRES

72
-85
-66

16

a3

90
-17

-61
166

79
101
111

99
38
-18
31

86

28
-64
28
-38

18
73
-6

-78

-208

-688

-168

-319
-261

248
-264
-281
-263

-494
-261

-148
-261
-168
-284

-04

-265

-3568

-332
-291

-418

-286

-147
-229
-281

-277-

-178

-340

N7616

N7849

NB287
N8249
N7620

N7668

N7773
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UPPER SURFACE ALTITUDE OF MAJOR HYDROGEOLOGIC UNITS AT 3,148 WELLS ON LONG ISLAND, NEW YORK

*

ALTITUDE OF
WELL, IN FEET HYDROGEOLOGIC UNIT PENETRATED AND ALTITUDE OF
ABOVE OR UNIT SURFACE, IN FEET ABOVE OR BELOW SEA LEVEL
WELL BELOW SEA
IDENT- LEVEL GARD- MON RARIT
ICATION INERS JAMECO GREEN MAGOTHY CONF LLOYD  BED- LOCATED :
NUMBER LAT-LONG TOP BOTYOM CLAY '~ GRAVEL SAND AQUIFER UNIT AQUIFER ROCK NEAR WELL REMARKS
N 7773 4060100733069 230 -336 -136
N 7778 4036370733940 6 -1233 -123 -817 -980
N 7781 4047510733220 217 -333 91
N 7782 4961420733714 96 -133 24 -133
N 7786 4045260733634 198 -298 54
N 7795 4040230733709 490 -720 -23 -866
N 7796 4039490733417 11 -689 ‘ -61
N 7830 4051110733268 118 -79 83
H 7849 4044230733808 108 -146 23
N 7862 4044110732618 76 -640 -23
N 7864 4040360734036 36 -637 -18  -687 .
N 7866 4040400734038 37 -668 A -18 ’
N 78567 4050690733841 196  ~432 -171 -276 ~432
N 7868 4048118733321 218  -167 33
N 7873 4048119733633 263  -282 136
N 7884 4038030733963 7 -736 -49 -64 -886 N7889
N 7886 4038030733964 7 -726 -47 -64 N7889
N 7886 4036030733964 7 -596 ~-41 -b4 N7889
N 7887 4038030733964 7 -638 ~-43 -68 N7889
N 7889 4038820733954 7 ~-596 -45 -66
N 7892 4046510734009 208  -266 121 -262
N 7936 4946360733641 138 -5 70
N 7967 4044190733631 98 - -627 e -488
N 7988 4047160733711 161 (] 60
N 8004 4043450732840 86 -663 39 -664
N 8007 4045430733549 120  -468° 64 ~450
N 8008 4039130733211 19 -383 -42 -61
N 8010 4047390733921 226 -228 131 ~224
N 8031 4040390733115 26 -498 -39 20FT -39
N 8037 4043590733148 97 -687 1 N8321
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8038  40A5460734266 218  -86 104

ZZTZTZ 2ZIZTZ2Z2 Z2Z2TITZ ZZZTZIXT ZTZ2ZT ZZTZTZTZT ZZTZZZ zZ

8043 4847640732831 222 -499 132 -484
8048 4051620733819 60 -310 -184 740

8095 4049140733924 36 -366 -268  -331 NB6OS

BO96 4049170733924 27 -383 -258  -347 N8sea

8109 4038440734233 6. -148 -62 -147 20FT -28
8123 4060490733036 263  -63 41

8182 4039040733134 10  -144 -42 -61 20FT -38
8163 4046050734081 166 5 . 81

8171 4038660733338 10 -373 -40

8181 4046160733546 141  -99 12

8188 4037180733343 12 -160 -68 -83 20FT -33
8196 4039340734187 20  -663 -62  -686 20FT -31
8196 4039620733616 © 24  -682 -36  -636

8211 4045280734129 120 -106 29 , N8568

8214 4041660732826 37 -663 -38 N9173

8218 4040000733716 30 -636 -11

8217 4040040733718 36 -689 -17  -648

8221 404922 734608 15  -216 -165

8233 4036180733820 8 -1223 PRES -146  -893 -~1842

8248 4046260733826 120 -398 16 -398

8249 4946328733111 163  -332 -27 ‘o

8260 4041090733718 50  -643 -26  -661

8261 4039690734164 26 -660 : -49  -630 . 20FT -36
8253 4040030733334 26 -676 -40 20FT -23
8266 4046660734224 106 -196 -69  -186 N8458

8287 4046060734205 126 -160 30

8277 4044190733830 103 -268 7

8319 4039490734326 16 -186 -36

8321 4044000733147 97  -677 PRES

8326 4051160733729 53  -464 -304 . N8327

8327 4051138733728 63  -389 -394

8342 404642 734485 18  -426 -81  -179 -217 421 N9119

8343 4062160733723 138  -282 , -4 -98 -239 NB8394

8344 4039310734310 10  -69 -48

8364 4835220733790 6 -1270 -61 -87 -868 -1896

8366 4048290733169 268  -337 138

8368 4045300734144 119  -338 23 -252 N8373

8363 4042170732984 568  -544 -38 N8666

8369 4046320733811 168  -36 ° 71
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UPPER SURFACE

o

ALTITUDE OF MAJOR HYDROGEOLOGIC UNITS AT 3,146 WELLS ON LONG ISLAND, NEW YORK

ALTITUDE OF
WELL, IN FEET

HYDROGEOLOGIC UNIT PENETRATED AND ALTITUDE OF

ABOVE OR UNIT SURFACE, IN FEET ABOVE OR BELOW SEA LEVEL
WELL BELOW SEA
IDENT- LEVEL GARD- MON RARIT
ICATION INERS JAMECO GREEN MAGOTHY CONF LLOYD  BED- LOCATED
NUMBER LAT-LONG TOP BOTTOM CLAY GRAVEL SAND AQUIFER UMIT AQUIFER ROCK NEAR WELL REMARKS
N 8372 4045290734148 119 -229 8 N8373
N 8373 4045290734148 119 -231 18
N 8376 404664 734223 118 -464 -88 174  -326 NB458
N 8390 4040620734216 45 -38 -~26
N 8394 4052170733721 138  -466 11 -106 -261  -444
N 8409 4044200733939 98  -309 -8
N 8413 4047600734263 39 -98 -24 -98
N 8414 4035580733027 7 -1073 68 -86 -113 -993
N B41E 4042280732933 68 -860 -32 .338
N 8423 4043150733436 76 -18 58
N 8431 4046648734367 68 .-28 -28 !
N 8432 4048570733621 186 -86 102 ‘
N 8456 4049400734446 86 -224 -206
N B466 404666 734228 186 -519 -73  -182 -342 -518
N 8457 4044660733607 186 -336 36
N 0486 4038030734142 11 -463 -89 -129 20FT -20
N 8472 4045310733332 128 -70 38
N 8477 4047620733963 188 -665 112 -262 -13198 -66@
N 8480 4042299732934 68 -861 -32 N9338
N 8481 4937678733817 8 -72 -47
N 8482 4038420733808 16 -88 -62 20FT -17
N 8487 4041260733062 36 -36 -17
N 8497 4045198733429 116  -489 88  -445
N 8499 4045380734127 148 -130 23
1 8514 4039006732929 6 -248 -45 -61
N 86516 4045310734128 138  -126 . 38 NB8568
N 8620 4040518732603 21 -913 -84 -908 NE6e3
N 8543 4045286733514 106 -54 66
N 8667 4035228734108 9 -1288 -71 -127 =772  -971
H 8%¢9 4046310733832 142 -373 7 -351 .
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N
N

8664
8606
8666
8667
8668

6569
8678
8683
8696
8601

8603
86o8
8624
8642
8867

8668
8664
86656
8868
8872

8878
8681
8890
8709
8713

8781
8787
8768
8778
8790

8799
8801
8803
8605
8807

8818
8821
8829
8830
8837

4048380734124
4045310734128
4045310734128
4045310734126
4045310734126

4047480733966
4044530733834
4048160732946
4046640732703
4045060733464

4040610732803
4049170733924
4060118733948
4047270733458
4039260733647

4048190733433
4042170732904
4042170732982
4045410732660
4241338733119

4046000734124
4049630733302
4951340733843
4051320733046
4949200733733

4048420734044
4046320732849
4046330732848
4064230733363
4046660734123

4045390733742
4046270734222
4046260734226
4053239733131
4045430733248

4042110734066
404633 7341564
4042180733710
4041480733747
4040620732948

148
130
130
130
130

196
112
194
182
104

22
27
16
243
23

326
143
57

141
35

183
200
26
22
168

140
124
124
98
78

111
147
148

83
118

66
133
89
40
20

-172
-130
-128
~-120
-111

~-b60
-439

17
-439
~-238

-871
-397
-362
-167
~-817

-346
-626
~-663
-362
~728

-412
-170
-322
-200
-244

~134
~-621
-669
-361
-3687

-119
~-133
-132
-394

-32

~447
-107
-8

-62 °

-6861

-46

42
36
38
a8
34

126
-2
1186
62
62

PRES

87
~-21

248
-30
-43

96
-16

100
78
-22
-131

83
81

21
41

49

26

-29
18
-2

~-24

-84

-241

-2713
-331

-313

~-271

~-186
-161
-2386

-260
-181

-168

-437

-393

-347
-340

-220
-218

-294
-288

-327

’

Neces
Ne6es
N8588

N9696

No888sb

N87d9

N8768

N88s3

N8849

20FT

~-32
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UPPER SURFACE ALTITUDE OF MAJOR HYDROGEOLOGIC UNITS AT 3,148 WELLS ON LONG ISLAND, NEW YORK
ALTITUDE OF
WELL, IN FEET  HYDROGEOLOGIC UNIT PENETRATED AND ALTITUDE OF
ABOVE OR UNIT SURFACE, IN FEET ABOVE OR BELOW SEA LEVEL
WELL BELOW SEA
IDENT- LEVEL GARD- MON RARI T
ICATION INERS JAMECO GREEN MAGOTHY CONF 1LOYD  BFD- LOCATED
NUMBER LAT-LONG TOP BOTTOM CLAY  GRAVEL SAND AQUIFER VNIT AQuifER ROLK NEAR WELL REMARKS
N 8848 404532 734151 122 -118 o2
N 8842 4044380732963 111  -543 3
N 8868 4036690734341 10 -94 -88 : 20FT -29
N 8873 4039150732708 7 -200 ~54 14
N 8880 4045340733244 122 -126 62
N 8881 4040248733742 40 -21 -5
N 8866 4047400733608 196 -102 106
N 8896 4042360734309 30 -67 -68
N 8898 4049410733845 18 -206 -134  -200 '
N 8936 4039460734268 16 -361 -62
N 8941 4043630732810 91 -720 19 -682 ©
N 89668 4046060733336 116 -477 20 ‘
N 8982 4064210733648 6 -422 -368  -422
N 8964 404835 734368 47 -188 -143 -173
N 8976 4041190733231 38 -735 -48  -664
N 8988 4039286733841 26 -84 -38 -86
N 8994 4061630734206 21  -287 -286
N 8995 4063678733109 41  -364 -140  -346
N 9019 4048530733969 46 -366 -168  -223  -324
N 9024 4044448733712 94 24 40 N9B27
N 0025 4044440733712 94 32 32 N9@27
N 9028 4044460733712 94 24 31 N9©027
N 9827 4044450733712 94 34 36
N 9062 4845270733364 124 -19 79
N 9066 4052040733834 143  -608 § -121 -282 -461 N9211
N 9084 404367 733317 96 -47 16 N9202
N 9085 404416 733308 102 8 44 N9206
N 9118 404648 734410 15 -3n -0 -174 -281
N 9161 404224 734238 60 -386 -24  -383
N 9170 4847540733039 184  -369 40
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9173

9178
9180
9182
9193

9196
9202
92083
9204
9206

9206
9210
9211
9212
9219

9223
9234
9247
9262
2308

9318
9334
9338
9380
9387

9463
9464
9488
9489
9614

9620
9621
9623
9632
9633

9634
9636
9638
9637
9638

4041640732620

. 4042060733500

4845170733102
404407 733316
404404 733304

404404 733263
404357 7333168
404402 733316
404407 733314
404412 733313

404416 733387
4052920733633
4062060733634
404463 733248
404363 733318

404348 733320
4044300733310
404345 733243
404331 733247
404736 734240

4041630733612
4961280733706
4042280732936
404410 733312
404401 733248

4046010733160
4054390733046
4046280733112
4049120733236
4041319733114

4061440733136
4044118733810
4039270734111
4039480734218
4037620734123

4039270733816
4937310733817
4837470733718
4039380733711
4239260733606

as
62
138
101
100

29
98
100
101
103

104
142
142
117

986

93
106
93
89
12

66
143
68
192
101

141
22
181
226
39

90
20
10
198
28

28
10

-8486
-584
-b70
-98
-98

~-108
-3
-1

-33
-133
~-127
-713

-1090

-3
-107
-431

| -407

-488
~-688
~-104

-6

-497
-308
-417

27
-858

~486
-640
-118
-130
~136

-86
-109

-76 -

-40
~136

~-34
-5
40
28
48

36
26
14
39
18

39

47
28

28
41
33
3o

-22
32
36

-84

~111
130
s

20
-17
-108 -88
-04 -126

-44
_46 ~-63
-89
~32
-34

-814
-683
-666

-114
-128

~681

- 144

-162

-489
-186
-477

~-4689

-243

-294

~288

~447

-419

481

N92024

N9367

N9360

N9211

20FT

20FT
20FT

20FT

=34

-31
-25

-18
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UPPER SURFACE ALTITUDE OF MAJOR HYDROGEOLOGIC UNITS AT 3,146 WELLS ON LONG ISLAND; NEW YORK

ALTITUDE OF
WELL, IN FEET HYDROGEOLOGIC UNIT PENETRATED AND ALTITUDE OF
ABOVE OR UNIT SURFACE, IN FEET ABOVE OR BELOW SEA LEVEL

WELL BELOW SEA
IDENT- LEVEL GARD- MON RARIT
ICATION INERS . JAMECO GREEN MAGOTHY CONF LLOYD  BED- LOCATED
NUMBER LAT-LONG TOP BOTTOM CLAY  GRAVEL SAND AQUIFER UNIT AQUIFER ROCK NEAR WELL REMARKS
N 9639 ~ 4037420733835 é -64 -48 20FT -39
N 9641 4041380733439 28  -717 -12 - :
N 9660 4039300733409 16 -110 -76 20FT -25
N 8651 4038080733343 10 -86 -62 20FT -38
N 8662 4040118733857 16 -80 -49 -67 20FT -38
N 9663 4038280733032 6 -80 -39 -61
N 9664 4041060732742 20 -80 -42 ~-62 20FT -39
N 96668 4040300732933 20 -13%6 -456 20FT -36
N 9666 4941248732916 40 -60 -48 !
H 9687 4938460734029 26 -11% -43 -83 .
N 9676 4040610732633 16 -60 ~-456 ~-68 !
N 9677 4041690732707 26 -66 ~46 ‘ ] 20FT  -27
N 9679 4042180734019 66 -138 -26
N 9691 4045240732828 121 -679 83 -668
N 8693 4064100733120 6 -366 -136 -296
N 9696 4053000733260 20 -447 -137- -306
N 96883 4939660733517 25 -40 -26
N 9684 4040010733308 20 -69 -40 . 20FT - -26
‘N 9686 4039690733132 16 -686 ~49 20FT -26
N 9696 4048160732946 194 108 124 ) )
N 9697 4047130732730 180 61 104
N 9699 4051240732928 87 20 33
N 97868 4054260733119 12 -376 ~-143 -300
N 9792 4039300733829 31 ~631 -37 -107 20FT -23
N 9809 4048380734042 115 -488 PRES PhLS  -486
N 9848 404412 7335618 86 -630 47 -510
N 9968 4944130733707 92 37 48
N 9977 173 -43 -43
N 9978 173 -73 -41
N10919 484407 733704 87 -213 27
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. Sampling

From a boat on {oan from the Hempstead marina, the surface two to four inches of
bottom sediment was collected over an area of approximately 80 square inches from
several locations in Glen Cove Creek and Hempstead Harbor on June 20, 1989. Since
the constituency and compactness of the bottom sediments in the creek were not
amenable to sediment core collection using a 10 kg gravity core, a petite Ponar drédge
sampler was used. The sampler was dropped and raised from the bottom several times
at each location to acquire one to two kg (wet weight) of surface sediment from which
an aliquot (of about one kg) was removed after mixing by hand. Four dredge samples
were collected along the creek (actually a tidal canal) midline at high tide (overlying
water depths of approximately 7 to 15 feet) at the locations shown in Figure 1. Sample
numbers 1-4 correspond to specific locations in the creek i.e., towards the eastern
creek boundary (approaching Mill Pond) (sample #1); towards the western end of the
creek (near the 24" no. 3 outfall pipe) (sample #2); and two intermediate locations
which were near outfall pipe no. 4 (sample #3), and near outfall pipe no. 1 (sample #4).

In addition to these four samples which bracket the area of all relevant Li Tungsten
discharge pipes to the creek, three additional dredge samples were taken. These
locations are the tidal marsh opposite the marina on the north side of the creek (sample
#7, in three feet of water), and two from locations in the southerly portion of Hempstead
Harbor (samples #5 and #6, Fig. 2). Two core samples of about eight inches in length

- were taken adjacent to one another in approximately the middle of Hempstead Harbor

directly opposite the entrance to Gien Cove Creek (Fig. 2). -

1. Sampl rati nd Radionuclide Analysi

Sample dredge material (N = 7) was oven-dryed (90 °C) and sieved to < 1.4 mm
to remove shells, pebbles, twigs, etc. The fraction > 1.4 mm was discarded and that
material passing the sieve, blended and weighed prior to analysis. An aliquot of the dry
blended sediment from each sample was placed in individual Al cans and hermetically
sealed. After an appropriate waiting period (generally exceeding two weeks to insure
radioactive equilibrium between 222Rn and 226Ra), the samples were assayed for

- gamma-emitting radionuclides (40K, 7Be, 137Cs, 226Ra-daughters, 228Th-daughters



and 223Ra-daughters) using an intrinsic Ge detector. The detector is calibrated with a
certified NIST (formerly NBS) standard reference source prepared iri the same
counting geometry (300 mi capacity Al cans) used for the samples. All reported data
include background subtraction, decay correction to the date of sample collection, and
the propagated uncertainties associated with sample and background count rates and
detector efficiencies (expressed to + 1SD). Quality assurance and quality control is
maintained at our laboratory by semiannual participation in a Department of Energy
Quality Assurance Program, by recalibrating on a monthly basis, by daily check source
corrections for electronic drift, and by weekly analysis of ambient detector background.

A second aliquot of each of the dryed sediments from sample numbers 1-4 and #7
(= 2 grams each) was removed and assayed radiochemically for 234U and 238y, For
these analyses, the sample matrix is completely dissolved (utilizing a lithium borate
fusion technique) prior to the additions of known quantities of 232U which serve an
internal chemical yield monitor. Following radiochemical seperation and purification of
uranium, determination of uranium isotopes is by alpha spectrometry, which is based
on counting thin sample preparations with a silicon detector under vacuum. One
reagent blank for uranium isotopes was aiso processed with the five samples. As with
results reported for gamma-emitting radicnuclides, net concentrations, in pCi/g-dry
sediment (1 pCi = 2.22 dpm = 0.037 Bq) are reported along with + 1SD propagated
uncertainties. Detection limits for each of the reported radionuclides are < 0.1 pCi/g-dry
sediment.

i, Results
A, Physical characteristics of sediment samples

Some physical characteristics associated with the dredge samples are given in
Tabie 1. Of interest, are the very course sand compositions which characterize samples
3 and 4 taken adjacent to the Li Tungsten property (and adjacent to a sand/gravel
loading barge moored on the south bulkhead of the creek). The organic matter content
of the creek samples are shown to be fairly high (7-13% based on weight loss on
ignition), which may or may not reflect organic loading from a sewage treatment plant
also located on the southern bank of the creek. The samples from the creek are black in

3



color, malodorous (H2S and CHy) and strewn with debris such as leaf litter, glass

fragments, etc. The surface sediments in the creek are unconsolidated and appearec 10
be composed of sands or fine sands with an apparent absence of fine silt or clay-sized
particles.

ionycli n ions in dr [

tyr i i

The concentrations of various natural series radionuclides in surface sediments
taken from the creek in the immediate vicinity of the Li Tungsten plant and at points
increasingly distant from the plant, indicate normal, nonenhanced concentrations of
these radionuclides. That is, the measured concentrations appear to be within normal
fluctuations associated with both the ambient background levels in U. S. surface soils
(NCRP-45, 1975), and with the few published data for natural series radionuclides in
nearby marine sediments (Table 5).

For example, assuming radioactive equilibrium in surface soils for the uranium
and thorium series (seé attachment A for a description of the radionuclides comprising
each of these series), the NCRP soil data indicates average concentrations for
Th-series radionuclides (eg., 228Ra and 228Th) of 1.0 pCi/g, and 0.6 pCi/g for U-series
radionuclides (eg., 238U, 234y and 226Ra). The data presented in Table 2 for 228Ra,
228Th and 226Ra, and in Table 4 (238U and 234y) are quite similar to what one might
expect to observe in inland surface sediments composed of eroded soils. Additionally,
published data for 228Th concentrations in surface sediments of Long Island Sound
and Narragansett Bay (Table 5) essentially encompass the range of 228Th values
reported in Table 2, i.e., from 0.7 to 1.15 pCi/g-dry for Glen Cove Creek sediments.
Strict comparisons among the data reported in the literature (Table 5) with those given
in this report cannot be made because of differences in methodology as well as
physicochemical properties of the sediments analyzed.

An interesting observation apparent in the data of Table 2 is that although all of
the levels of the natural series radionuclides measured do not indicate enhancement,
slightly higher concentrations are seen in those sediments taken from the creek (i.e..
samples 1-4, excluding the marsh which is technically within the creek boundaries but
represents a different environment). This may be related to differences in the sediment
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accumulation rates'typical of the creek (discussed below) and the Harbor, and.or 1o
ditferences in sediment composition. For example, the data given in Table 1 for LO!
percentages (reflecting % organic matter) are linearly correlated with concentrations of
228Th, 228Ra and 226Ra. Thus, for example, concentrations of 228Th can be
expressed as a function of % LOI by the linear equation: |

[228Th in pCi/g) = 0.27 + 0.067(% LO), with R = 0.96.
This relationship implies that the variation in 228Th concentrations found among
different sediment samples can be explained for the most part by fluctuations in the
organic matter content of the sediments. Elements such as thorium (as well as many
other heavy metals) have been widely reported to have a strong binding affinity (or
partition coefficient) to naturally occurring organic molecules such as humic and fulvic
acids which, along with other compounds, often exist as surficial coatings on particles.
Thus, the slightly higher natural series radionuclide concentrations associated with the
creek samples (nos. 1-4), and sample #6 from Hempstead Harbor (which had
characteristics resembling those taken in the creek), may be related to the sediments
organic matter content.

The isotopic uranium data (Table 4) from Glen Cove Creek (sample nos. 1-4)
indicate 238U to range between 0.75 and 0.84 pCi/g-dry, and in equilibrium with
concentrations of 234U. These data are only slightly greater than those reported for U.
S. soils on average (0.6 pCi/g), and those given in Table 5 (0.4 to 0.6 pCi/g) from other
marine surface sediments in nearby waters. Strict comparisons cannot be made with
existing data for reasons previously stated.

Concentrations of 7Be (a cosmogenic radionuclide with a high propensity for
sorption onto suspended particulate matter) and 137Cs (a nuclear weapons fallout
fission product which has been globally distributed from atmospheric testing and is also
"particle reactive”) are included to gain insight into those regions of the sediment bed
sampled which may be conducive to particle and associated radionuclide
accumulation. That high 7Be and more typical 137Cs concentrations (based on
comparisons with other near-shore marine and estuarine sediment environments) were
determined within the creek surface sediments compared with those taken at other

5
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locations (eg. samples 1-4 vs. 5-7 in Table 2), may indicate that the creek is
accumulating sediments at a relatively rapid rate. The implication here is that if
sediments are accumulating at a rate of approximately one to two inches per year, for
example, then the dredge sample would only have captured that material deposited
within the last two 1o four years at the maximum sampling depth of four inches.

Very crude estimates of the sediment accumulation rate can be made based on
the depths of the water column recorded during sample collection , and the depth to
which the Army Core of Engineers (ACOE) last dredged the creek i.e., 1965. Given that
the ACOE dredged the creek to 15 feet below mean low water in 1965 (J. Perazzo.
personal communication), then sediment has been accumulating to the current water
column depths over a 24 year interval. Given that our depths (crudely obtained using a
calibrated line attached to the dredge) were taken at high water, and assuming a four
foot tidal rise, the corresponding high water depth of the water column from the 1365
measurement is increased to 19 feet. Thus obtaining the difference in depths from this
value and those recorded in Table 1 for samples 1-4 (which are along the creek
midline) and deviding by 24 years, one obtains average sediment accumulation rates
of 2-3 inches/y for samples 2, 3 and 4 and approximately 6 inches/y for sample 1, taken
towards the eastern boundary of the creek. These estimates are very crude since
sounding equipment was not used and complete sounding grids not obtained, thus
their accuracy is probably no better than a factor of two.

The sediment accumulation estimates combined with the 137Cs and 7Be data
carries the further implication that although surtace sediments do not indicate
"technologically enhanced” levels of those natural series radionuclides which have
been measured, the sediments sampled are probably of very recent origin and hence,
the radionuclide data may not be representative of concentrations at greater depths,
i.e., for older sediments.

B.3 Core sample resuits

The two core samples which were collected adjacent to one another in the middle
of Hempstead Harbor were frozen upon return to the laboratory then cut into one inch
increments. Incremental depth sections were combined from the two cores to provide a
reasonable sample mass for gamma spectral analysis. All other processing and
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counting procedures were carried out as previously described for dredge sampies Tre
results (Table 3) do not indicate any "techriclogically enhanced" concentrations of the
natural series emitters for which data are included (i.e., for 228Th, 228Ra and 226Ra).
Concentrations of natural series radionuclides at this location are similar to those of
surface dredge samples taken at different locations within Hempstead Harbor (samples
5 and 6, Table 2). The notable absence of 7Be and 137Cs within this core indicates
that this region is not conducive to sediment accumulation and that these sediments
are not of recent origen.

V. Conclusions

Based on data presented in this report we conclude that:
1. Surface sediments taken within Glen Cove Creek in the immediate vicinity of the Li
Tungsten facility outfall pipes do not indicate the presence of enhanced levels of 238y,
234y, 228Th, 228Ra or 226Ra radionuclides.
2. Because the sediments assayed were collected from the surface two io four inches,
and because there are indications of relatively rapid rates of sediment accumulation,
the data presented cannot be used to address questions relating to natural series
radionuclide accumulations at depths greater than those sampled.
3. Although the data are limited, there is no indication of enhanced levels of those
natural series radionuclides assayed in surface sediment or core samples taken from
the various sampling locations within Hempstead Harbor.
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Table 1

Dredge Sample Characteristics®*

Sample Location Weight %
“3 No. Samples within canai < 1.4mm  Water Depth LOI {%)*
: (ft)*
- 1 canal-eastern end toward 90.3 7 13.2
Milt Pond :
2 canal-western end -near 98.1 13 6.6
24" outfall pipe no.3
~ 3 canal-outfall pipe no.4 45.8 18 8
= 4 canal-outfall pipe no.1 42.8 14 9.2
Samples outside canal
5 Hemp. Harbor-SE of 98.5 . 9 0.6
Buoy M (see map)
6 Hemp. Harbor (see map) 88.3 22 8.8
7 marsh opposite marina 96.2 3 1.8

**Surface two to four inches collected with a petite ponar dredge at approximately the canal
midpoint for samples 1-4.

fa *Water depths approximate for high tide.
ALQOIl is percent weight loss on ignition (400 C for 15 hours).
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Table 2

Gamma Emitting Radionuclides in Hempstead Harbor/Glen Cove Creek Surface Sediments

Sample Location (see Fig. 1)

Concentration - pCilg-dry (+ %SD)

No. Samples within creek- Ra-228 Th-228 Ra-226 K-40 Be-7 Cs-137
immediate outfall vicinity

1 creek-eastern end toward 096 (7.4) 115 (3.6) 070 (50) 10.7 (3.8) 9.5 (3.4) 0.35 (4.8)
Mili Pond '

2 creek-western end -near 0.57 (6.4) 072 (3.8) 052 (6.4) 80 (3.8) 169 (58) 0.15 (7.0)
24" outfall pipe no.3 '

3  creek-outfall pipe no4 078 (56) 086 (3.7) 0.63 (4.8) 9.4 (3.6) 475 (4.1) 0.27 (4.8)

4 creek-outfall pipe no.1 082 (54) 093 (49) 057 (6.5) 9.4 (3.7) 3.61 (4.1) - 025 (54)
Mean concentra.(1SD) 078 + 0.16 092 t+ 0.18 061 t 0.08
Samples beyond immediate
outfall pipe vicinity

$ Hemp. Harbor (see Fig.2) 0.18 (12.7) 0.21 (109) 0.17 (9.0) 56 (4.1) 0.13 (62.5) 0.01 (100)

6  Hemp. Harbor (see Fig.2) 0.68 (5.2) 0.75 (4.7) 048 (59) 11.2 (3.3) 009 (656) 0.10 (8.8)

7 marsh opposite marina 044 (74) 051 (4.1) 038 (5.6) 64 (40) 0.68 (12.0) 0.05 (100)
Mean concentra. (1SD} 043 + 025 049 + 027 034 t 0.16
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Table 3

_Gamma Emilting Radionuclides in Hempstead Harbor Core Sample*

Concentration - pCi/q-dry (+ %SD)

Depth Increment (inches) Ra-228 Th-228 Ra-226° K-40 Be-7 Cs-137
0-1 AO.GO (22) 0.53 (12) 0.13 (33) 10.5 (13) 0.02 (100) 0.071 (34)
1-2 0.48 (19) 0.46 (13) 0.19 (16) 101 _(6) 0.28 (60) 0.05 (39)
2-3 0.87 (14) 0.57 (9) 0.22 (29) 13.0 (7) -0.03 (100) 0.005 (100)
3-4 0.75 (16) 0.77 (10) 0.25 (18) 14.7 (10) -0.13 (100) 0.002 (100)
4-5 0.68 (16) 0.83 (10) 0.27 (23) 13.7 {10) 0.30 (93) 0.01 (100)
5-6 0.72 (14) 099 (11) 6.43 (13)** 16.0 (9) -0.10 (100) 0.026 (100)
6-7 0.85 (15) 1.01 (10) 0.41 (13)*" 14.7 (10) -0.13 (100) 0.015 (100)
.7—8.75 0.70 (13) 080 (11) 0.30 (15) 14.7 (9) 0.19 (100) -0.003 (100)

ASee map for location of core sample.

*Since most samples were counted within three days ol canning,

Ra-226 results are probably underestimated due 10 nonequilibrium.

**These samples had reached equilibrium between radon and Ra-226 prior lo counling.



Table 4

Isotopic Uranium Concentrations in Gien Cove Creek
Surficial Dredge Sediments

Concentration (pCi/g-dry + SD)

Sample No. U-238 U-234 234U/238U U (ug/g-dry)
1 084 + 004 081 £ 004 097 £+ 006 253 = 0.1
2 075 + 003 074 £+ 003 099 =006 224 = 0.09
3 082 £ 0.03 071 =+ 003 088 £005 245 = 0.10
4 084 £ 002 088 £ 002 104 £ 004 253 = 0.07
7 046 + 001 048 + 001 105 + 0.04 137 + 004

*Determination by alpha spectrometry following complete sample dissolution
(lithium borate fusion} and uranium purification.
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Table 5
Measurements of Natural Series Radionuclides in 1. I. Sound ana Other Marine Sedimenis®
. Concentralion {pCi/q-dry, unless noted)
Location Water sediment Th-232 Th-228 Ra-228 U-238 Th-230 Ra-226 U234/U238
depth (m) _ depth (cm)

N. Y. Hambor (rel.1) not given surface 0.54 0.1
L. I. Sound-off New Haven 28 0-2 ‘ 0.14*
CT (rel.2) 20 0-7.6 0.89° 0.66-1.05° 0.41° 0.70° 0.28°
L. |. Sound-off New Haven
CT (rel.3) nol given 0-7 1.04-1.08* 0.5 @10
L. ). Sound-off New Haven
CT (rel.4) not given 0-6 0.75
Narragansett Bay 10 0-5 0.88 0.61-0.75 0.59 0.62 0.35 @ 103
(ref. 5)
N. Y. Bight-mud hole
{ref. 5) 69-87 0-5 0.76-0.87 0.69-0.77 0.46 0.52-0.60 023 0.94 1 07/

AMissing entries were omitted from the original publications.
*Concentrations based on sediment ash weights (organic C typically 6-8%}.

References:

1. Li et al., 1977; 2. Thomson et al.,, 1975; 3. Aller and Cochran, 1976;

4. Benninger et al., 1979; 5. Sanischi et al., 1980.
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ANA‘/ (CAL SER,CES SIS A ARSI 2y, Bl "

nyfest environmental .

A»b Poject No.: 3316154
v"’ ‘ Log in No: 3206

A OIJL {usz‘ N 0t e

Qate: December 3C, 1989

ANALYTICAL DATA REPORT PACKAGE
FOR

Direct Environmental Inc.

88-b Qtis Street

West Babylon, NY 11704

Attn: 8rent Thompson

Ref: LI Tungsten
SAPLE LABORATCRY _ TYPE CF | DATE AND TIME CF
IDENTIFICATION NUYBER SAMPLE SAMPLE COLLECTION
SEE NEXT PAGE
REPORT PREPARK BY: WE CERTIFY THAT THIS REPORT 1S A
MARLIN McCR TRUE REPCRT OF RESULTS CBTAINED
INCRGANIC MANAGER FROM QUR TESTS OF THIS MATERIAL.

RESPECTRULLY, SUBMITTED,
NYTEST W AL INC.

OOUGLES SHEELEY ‘ @a“g o«,f/&

LABORATORY DIRECTOR
REMO GIGANTE

bf

Report on sample(s) furnished by client applies to sampie(s). Report on sample(s) obtained by us applies only to lot sampled. information
contained herein is NOL 10 be used 1or reproduction except by special permission. Sampie(s) will be retained for thirty days maximum aiter date of
report uniess specifically requested otherwise by client..in the svent that there are portions o parts of sampie(s) remaining atter Nytest has
completed the required tests, Nytest shall have the option of returming such sampie(s) to the client at the client’s expense.

box 1548 060 seaview bivd., port washington, ny 11050 o (516) 625-5500
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Preject No.: 89-16154

SAMPLE LABORATORY TYPE CF ‘ DATE AND TIME CF
IDENTIFICATION NMBER SAWPLE SAMPLE COLLECTION
TA-1 3206501 WATER 12/3/88
TA=2 3200002 WATER 12/3/89
™-1 - 32000¢3 WATER 12/3/89
™2 3200004 ' NATER 12/3/88
N-3 3200005 WATER 12/3/89
TN-4 3200006 WATER 12/3/89
N-5 3200007 WATER 12/3/88
™N-6 3200008 WATER 12/3/89
™N-7 3200009 HATER 12/3/88
B-1 3200010 WATER 12/3/89
T5-2 3200011 WATER 12/3/89
-3 3200012 MATER 12/3/8%
18-4 3200013 WATER 12/3/88
T8-5 3200014 WATER 12/3/89
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Preiect No.:39-16154
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1. Labcratery Deliverable Checkliist. . . . . . .. .. . ... .. .. ... ... N4

IV. laboratory Chrondcle. . . . o . . o L oL ?

V. Nen Conformance Summary (Caza Narrative). . . . . . . . . .. . .. ... ... 3

VI, Methodology SUMMarY . . . v . i . e e e e e 4 - 6
VIL. Organic Data Recorting Qualifiens . . . . o o oo oo NA
VITL. Sample RESUMS. . . . o ot 7- 22
IX. Quality Assurance SUmmary . . . . . . o i i i i e e e 23

(Inc’ud*ng Initial and Contimuing Calibration Time and Date)
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A e v armmam s e
Cuiant heme TIRECT D MDA, NE

Tate Received:12/4/39
Sampie 10:AS PER CHAIN COF CUSTCOY

Organics Extraction:

1. Acids

. BaseMNautrals

~>

3. Pesticides/M8s

4. Dioxin

Analysis:

1. Volatiles

2. Acids

3. Base/MNeutrals

4. Pesticides/PC8s

5. Diexdin

Section Supervisor
Review & Approvel

Irorganics:
———— 12/21/88
1. Metals

2. Cyahides

3. Prenols

Other Analysis:

Section Supervisor ) M
Review & Approval

AR

Quality Control Supervisar
Review & Approval

If fractions are re-extracted and re-analyzed include dates fcr both.

101190



'*S Q*’\\ *ff\f\f\f“f‘\r\*/\
/ O T SN T AN E

NON-CONFORMANCE SUMMARY
CASE NARRATIVE

LOGIN NO.: 3200

Samples were analyzed as per required protocols, no problems

were encountered.
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AOUEOUS SAMDT

()
s
11

TAPATICU

BNA, Pesticides / PCB's Extraction (2)
AA/ICP Sample Preparation (1)

Furnace Sample Preparation (1)

Mercury Sample Preparation (1)

Hexavalent Chromium Sample Preparation (1)

NON-AQUEQUS EXTRACTIONS

SOIL AND SEDIMENT SAMPLES:

BNA, Pesticides / PCB's Extraction
AA/ICP Sample Preparation
Furnace Sample Preparation
Mercury Sample Preparation

SLUDGE / PETROLEUM BASED SAMPLES:
AA/ICP Sample Preparation

Furnace Sample Preparation
Mercury Sample Preparation

ICP (INDUCTIVELY COUPLED PLASMA):

ALUMINUM
ANTIMONY
BARIUM
BERYLLIUM
CADMIUM
CALCIUM
CHROMIUM.
COBALT
COPPER
IRON

LEAD
MAGNESIUM
MANGANESE
MOLYBDENUM
NICKEL
POTASSIUM
SILVER
SODIUM
TIN
TITANIUM
VANADIUM
ZINC

[See reference 2 ]

3310

200.7
200.0
245.1

218.5

3550

3050

3050
7471

[ See reference 2 ]

3050

3020 / 3030 / 3050

200.7/6010
200.7/6010
200.7/6010
200.7/6010
200.7/6010
200.7/6010
200.7/6010
200.7/6010
200.7/6010
200.7/6010
200.7/6010
200.7/6010
200.7/6010
200.7/6010
200.7/6010
200.7/6010
200.7/6010
200.7/6010
200.7/6010
200.7/6010
200.7/6010

200.7/6010

7471
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FURNRCE BB FETZRENCZ 1 / PETERZNCE 2
ANTIMONY 204.1 / 7041
ARSENIC 206.2 / 70860
LEAD 23%9.2 / 7421
SELENIUM 270.2 / 7740
THALLIUM 279.2 / 7841
TIN 282.2
VANADIUM 286.2 / 7911
MERCURY ' 245.1 / 7470
AQUEQUS METHODOLOGIES: [ See reference 3 ]
Organochlorine Pesticides and PCB's
by Gas Chromatography 608
Herbicides by Gas Chromatography 362
Purgeable Orgaznics by GC/MS 624
Base/Neutral, Acids by GC/MS 625
2,3,7,8 -~ TCDD by GC/MS 613 / 625
NON - RAQUEQUS METHODOLOGIES: [See reference 2 ]
Gas Chromatography / Mass Spectrometry for:
Purgeable Organics 8240
Base / Neutral and Acid Extractables 8270
Organochlorine Pesticides and PCB's
by Gas Chromatography 8080
MISCELLANEQUS ANALYSIS: [ See reference 2 ]
Extraction Procedure Toxicity 1310
Ignitability 1010
Corrosivity - 1110
‘Reactivity CHAPTER 8.3

Toxicity Characteristic Leaching Procedure (TCLP) ([Reference 5 ]
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ADDITIONRET INCPGANIC PARAMETERGS

PARAMETER ) REFERENCE 1 PEFERENCE 2
BROMIDE _ 320.1

COLOR 110.2

CONDUCTANCE 120.1

CONDUCTANCE 9050
ODOR v 140.1

pH 150.1

pH 8040
TDS 160.2

TSS | 160.2

TS 160.3

HARDNESS 130.1

TEMPERATURE 170.1

TURBIDITY 180.1

ACIDITY 305.1

ALKALINITY 310.1

AMMONIA 350.2,.3

CHLORIDE : 32%.3

CHLORIDE : - 9252
RESIDUAL CHLORINE 330.2

COoD 410,3,405.1

CYANIDE 335.3

OIL AND GREASE : 413.1,.2

OIL AND GREASE 9Q70
FLUCRIDE 340.2

TKN 351.2

NO2/NO3 353.2

D.O. 360.2

PETROLEUM-

HYDROCARBONS ( see reference 4) 418.1

PHENOCL 420.2

PHOSPHORUS 365.1

SILICA 370.1

SULFATE 375.4,.2

SULFIDE 376.1

SURFACTANTS 425.1

TOC 415.1

REFERENCES:

(1) - 600 / 4-79-002 Methods for Chemical Analysis of Water and
Waste

(la) - 600 / 4-79-002 Methods for Chemical Analysis of Water and
Waste As modified by the EPA CLP Statement of Work 787
(2) -~ SW 846 Test Methods for Evaluating Solid Waste

(2a) =~ SW 846 Test Methods for Evaluating Solid Waste As modified
by the EPA CLP Statement of Work 787

(3) =~ 40 CFR Part 136, VOL. 49, No. 209 Test Parameters for the
Analysis of Pollutants
(4) - as modified by NJDEP - BISE ( for non agueous samples )

(5) Federal Register Vol 51 No. 216 Friday 11/7/86 p.40643 - 40652
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We find as follows:

Samp?e'Idehtifﬁcation

3200001
3200002
3200003
3200004
3200005
3200008
3200007
3200008
3200009
3200010
3200011
3200012
3200013
3200014

METHOD BLANK*

TA=-1
TA-2
TN=-1
TN=-2
TN-3
TN-4

TN-8
TN=-7
8-1
T8-2
T8-3
T8-4
TB8-5

ND = Not Detected

DATE ANALYZED:

* = Results ar on a as received basis.

REPORT OF ANALYSIS

Chiorine

(PPM)

< 0.
< 0.

2
2

Project No.:89-16154

Parameter(s)
Specific
pH Fluoride Sulfur Gravity Sulfate
(PPM) (PPM)  (gm/em3)  (PPM)

1.4 320 - 1.0042 223
2.5 7.4 - 1.0008% 63
12.4 - < 1 - -
13.0 - < 1 - -
11.5 - < 1 - -
9.4 - < 1 - -
111 - <1 - -
7.00 < 0.02 < 1 ND < 1

12/5/88 12/26/83 12/28/8% 12/4/38 12/8/89 12/18/89



Saroie Identification and Results

Samole No: TA-1
Lab Samole IC No.:320000
Max.

Results Allowable Levels Fourd

———— ———
E P Toxicity (Ppw)
——————
Arsenic 5.0 : < .5
Barium 100.0 <10.0
Cadmium 1.0 <1
Chromium 5.0 1.7
Lead : 5.0 1.8
Mercury 0.2 <02
Selenium 1.0 <1
Silver 5.0 < .8
ND = Neme Detected
< = Less then



AT

Sample Identification and Results

Sample No: TA-2
Lab Sampie ID No.:3200002

© Max.
Results Allcwable Levels
E P Taxicity (PPM)
Arsenic 5.1
Barium 100.0
fadmium 1.0
Chromiun 5.0
Lead 5.0
Mercury 6.2
Selenium 1.0
Silver 5.0

ND = None Detacted
< = Less than

#r3ect No: 39-'6154

Fours

<

AA A A A A

in—:‘c;mm—o

5
<10.0



Sample Identification and Results

Sarple No; TN-1
Lab Sample 10 No.:3200003
Max, .

Results Ailowable Levels Fourd
E P Texicity (PPM)

Arsenic 5.0 <5
Barium 100.0 <10.9
Cadmium 1.0 <
Chromium 5.0 < 8
Lead 5.0 <.5
Mercury 0.2 <G
Selenium : 1.0 <L
Silver 5.0 <.5

NO = Nore Detected
< = {gss than



Sample Identification ard Results

Samoie No: TN-2
Lab Sample 1D No.:3200004

Results

£ P Toxicity (PPM)

Arsenic
Barium
Cadmium
Chraomium
Lead
Mercury
Selenium
Silver

ND = None Detected
< = Less than

Max.
Allowable Levels

5.0
160.0
1.0
5.0
5.0
0.2
1.0
5.0

Project No: 56

Found

1.8
<10.0

A A A A A A

R s WU

~>

anerz



Sample [dentification and Resuits

Sampie No: TN-3
- iap Samole 1D No.:3200005
‘ . Max.
] Results Allowable Levels rourd
E P Toxicity (PPM)
Arsenic 5.0 <.5
- Barium 100.0 <10.0
Cadmium 1.0 <)
Chremium 5.0 <.5
. Lead 5.9 <.5
Mercury ’ 0.2 <02
- Selenium 2 <A
Silver 5.4 < .8

ND = Nene Detacted
< = Less than



Project No: 1375154

Samole [dentification and Results

Sample No: TN-¢
Lab Sampie 1D No.:3200008

Max.,
Results Allowable Levels Fourd
€ P Toxicity (PPM)
Arsenic 5.0 <.5
Barium 100.0 <10.0
Cacmium 1.0 : <L
Chromium 5.0 <.
Lead 5.0 <5
Mercury 0.2 < .02
Selenium 1.0 <1
Silver 5.0 <.5

ND = Nere Detected
< = Less than

101201




Sarple Icentification and Resuits

Sample No: TN-5
Lab Semple ID No.:3206007

Results

E P Taxicity (POM)

Arsenic
Barium
Cadmium
Chramium
Lead
Mercury
Selenium
Silver

ND = None Detected
< = Less than

Max.
Allowable Levels

5.0
100.0
1.0
5.0
5.0
0.2
.0
5.0

Project No: 89-18154

< .5
<10.0

AA A A A A
~>
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Samole Identification and Resuits

Sample No: TN-§
Lab Sample ID No.:3200008

Results

E P Toxicity (5P¥)

Arsenic
8arium
Cadmium
Chromium
Lead
Mercury
Selenium
Silver

ND = Nene Detected
< = less than

Max.
Allowable Levels
———

5.0
100.¢
1.0
5.0
5.0
0.2
1.0
5.0

Project No: §3-15'%4

<

5

<10.9

A A A A A

Y RN

~



Project No: 89-'5'54

Semple Identification and Resylts

Sample No: TN-7
Lab Samle [D No.:320060%

Max.
Results AHowgbie Levels Fourd
£ P Taxicity (PPM)
Arsenic 5.0 <.5
Barium 100.0 <10.90
Cadmium 1.0 <1
Chromium 5.0 <.5
Lead 5.0 <.5
Mercury 6.2 <.02
Selenium 1.0 <
Silver 5.0 <.5

ND = None Detscted
< = Less than

- 101204




Sarple Identification and Results

Sample No: TB-1
Lab Sample ID No.:3206010

Results

E P Toxicity (PPY)

Argenic
Barium
Cadmium
Chromium
Lead
Mercury
Selenium
Silver

ND = None Detected
< = Less than

Max.
Allowable Levels

5.0
100.0
1.0
5.0
5.0
0.2
1.0
£.0

Oroject No: 89~16i154

Faurd

.5
¢n.0
<
0.12
<5
<02
<L
<.5

101205



Semple Identification and Resyits

Sample No: TB-1
Lab Sample ID No.:3200010

Results

———

E P Taxicity (PPM)

Arsenic
8arium
Cadmium
Chremium
Lead
Mercury
Selenium
Silver

N0 = None Detected
< = Less than

Max.
Allowable Levels

5.0
100.0
1.0
5.0
5.0
0.2
1.0
5.0

Project Nc: 83-15154

Fo.~d

<

.5

<10.9

<

1

0.712

A A A

02



Sample [dentification ard Results

Sarple No: T8-2
Lab Sample 1D No.:32€0011

Max.
Results Viewable Levels
E P Taxicity (PPM)
Arsenic 5.0
Barium 100.0
Cadmium 1.0
Chromium - 5.0
Lead 5.0
Mercury 0.2
Selenium 1.0
Silver _ 5.0

ND = None Detectsd
< = Less than

Project No: 38-161%4

/

Fourd

<10.0

A A A
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LEVEL: REG 02 0 )
SELECTION:
SEQUENCE: REGION, STATE, SITE NAME

EVENTS: ALL

EPA_ID NO.
NYD099331118

NYD982531915

{YD9B6BB2660

1Y0053169694

1YD000337295

YD002240075

10006866008

1D982271462

'GOZT.OT-

U.S. EPA SUPERFUND PROGRAM

"™ CERCLIS **

LIST-8: SITE/EVENT LISTING

SITE NAME
STREET
civy STATE ZIP

COUNTY CODE AND NAME CONG DIST.

NFA.
FLAG

LEWISTON LF

BTW PATROL/HAROLD PLETCHER RDS
LEWISTON NY 14092
063 NIAGARA

LEY CREEK PCB DREDGINGS

FACTORY AVE.

SALINA NY 13209
067 ONONDAGA

L1 TUNGSTON
GARVIES POINT RD.
GLEN COVE

059 NASSAU

LIBERTY HEAT TREATING CO. INC.
100-15 94TH AVENUE

O20NE PARK ' NY 11416
081 QUEENS .

NY 11542

LIBERTY IND FINISHING
55 MOTOR PARKWAY
FARMINGDALE

059 NASSAU

NY 11735

LIBRARY BUREAU
801 PARK AVE
HERKIMER

043 HERKIMER

LILCO HICKSVILLE OP. CENTER
175 € OLD COUNTRY ROAD
HICKVILLE

059 NASSAU

LINCOLN AVENUE

LINCOLN AV. BETWEEN (CHURCH ST
BOHEMIA, TOWN OF ISLIP NY 11716
103 - SUFFOLK

NY 13350

NY 11801

NFA

NFA

NFA

OPRBLE
UNIT

00

00

00

00

01
00

00

(2%
o
i

PAGE: 304
RUN DATE: 056/07/90
RUN TIME: 09:42:40

VERSION: 1
ACTUAL ACTUAL
START COMPL CURRENT

EVENT TYPE DATE DATE EVENT_LEAD
DS 04/01/80 EPA (FUND)
PA1 10701/83  EPA (FUND)
PA2 06/08/87  STATE(FUND)
s1 02/01/85 02/28/85  STATE(FUND)
0st 04/19/88 EPA (FUND)
RV 07/21/89 RESP. PARTY
ps1 047/15/89 EPA (FUND)
PA1 09/27/89 EPA (FUND)
DS 06/13/89 EPA (FUND)
PAY 03/31/89 06/30/89 EPA (FUND)
ps1t 04/10/80 EPA (FUND)
PAY 09/01/84  STATE(FUND)
NP1 10/01/84 EPA (FUND)
NF1 06/01/86 EPA (FUND)
St 07/701/85 08/31/85  STATE(FUND)
cot 04/17/85 OTHER

ps1 06/01/81 EPA (FUND)
PA1 09722/87 EPA (FUND)
DSt 02/28/89 EPA (FUND)
PAl 02/28/89 03/31/89 EPA (FUND)
RV1 07/10/87 02/25/88 EPA (FUND)



LEVEL: REG. .. 02 U.S. EPA SUPERFUND PROGRAM PAGE: 360
SELECTION: INTEGRATED RUN DATE: 06/07/90
SEQUENCE:  REG, ST, SITE NAME *CERCLIS®*™ , RUN TIME: 09:56:34
LIST-4: SITE ALIAS LOCATION LISTING VERSION: 1
REGION: 02
SITE/ALIAS NAME
STREET ALIAS
cIry STATE  21P SEQ. NAME FED
EPA_ID COUNTY NAME COUNTY _CODE # _ SOURCE FAC
NYD982531915  LEY CREEK PCB DREDGINGS 01
(CONTINUED)
ONONDAGA NY
NYD986882660 LI TUNGSTON ~ 1)
——————" GARVIES POINT RD. -
GLEN COVE NY 11542
NASSAU 059
LI TUNGSTON 01
NASSAU NY
NYDO53169694  LIBERTY HEAT TREATING CO. INC. D
100-15 94TH AVENUE
OZONE PARK NY 11416
QUEENS 081
LIBERTY HEAT TREATING CO. INC. : 01
QUEENS ' NY
NYDO0O337295  LIBERTY IND FINISHING STS N
55 MOTOR PARKWAY
FARMINGDALE _ NY 11735
NASSAU 059
LIBERTY IND FINISHING o1
NASSAU NY
NYDO02240075  LIBRARY BUREAU NOTIS N
801 PARK AVE _
HERKIMER NY 13350
HERKIMER 043
1YDOO6B66008  LILCO HICKSVILLE OP. CENTER )
175 E OLD COUNTRY ROAD
RICKVILLE NY 11801
NASSAU 059

0TZTI0T

s
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) Sarole Identification and Results
Sample No: TE-3
""" Lab Sample 1D No.:3200012
o Max,
o Results Allowable Levels . Fourd
E P Toxicity (PPM)
Arsenic 5.0 <.5
8arium 100.0 <10.0
Cadmium 1.0 <1
Chromium 5.0 2.5
Lead 5.0 < .5
Mercury 0.2 < .02
Selenium 1.9 <A
Silver , 5.0 .5
ND = None Detected
< = Less than
) 101212
Fa e ——
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Project No: 89-15154

Sample [dentification and Results

Samgle No: TB-4
Lab Sample ID No.:3200013
Max.

Results Allowable Levels Fa.rd

—ee —_———
£ P Toxicity (PPM)
Arsenic 5.0 <.5
Barium 100.0 <10.0
Cadmium » 1.0 .28
Chromium 5.0 1.9
Lead . 5.0 » < .5
Mercury . 0.2 <0
Selenium 1.0 < .1
Silver ' 5.0 <.§

ND = None Detactad
< = Less than

101213



Sarple Identification and Resylts

Sample No: TB-S
Lab Sample ID No.:2200014

Results

E P Toxicity (POM)

Arsenic
Barium
Cadmium
Chromium
lead
Mercury
Selenium
Silver

ND = None Detected
< = Less than

Max,
Allowable Levels

5.0
100.0
1.9
5.0
5.0
0.2
1.0
5.0

Prcject No: 2915154

Found

101214
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,«o -, United States

; Environmental Protection Agency
m Region 2: Mutisy bt e
ey 26 Federal Plaza NY, NY 10278

FACTS

JANUARY 23, 1990

EPA SUPERFUND ACTION AT LI TUNGSTEN IN GLEN COVE, NEW YORK
~ SITE BACKGROUND |

The Li Tungsten Property was operated from the 1940's to
approximately 1985 by the Wanh Chang Trading Company and its
wholly-owned subsidiary the Li Tungsten Corporation. The
operation involved the processing of ore and scrap tungsten to
formulate metal tungsten powder and tungsten carbide powder. The
site was acquired by the Glen Cove Development Corporation (GCDC)
in 1984 and leased to the Li Tungsten Corp. The market for

. tungsten was apparently depressed and operations at the site had
slowed by this time. The Li Tungsten operation went bankrupt in
1985. GCDC is a New York State general partnership jointly owned
by 01d Court Holdings Corp., Inc. and 01d Court Joint Ventures,
Inc., both of which in turn are wholly-owned subsidiaries of 0ld
Court Savings and Loan, Inc., located in Maryland.

On April 14, 1989 the U.S. Environmental Protection Agency (EPA)
received a request from the New York State Department of
Environmental Conservation (DEC) to use its Superfund authority
to respond to threats posed by hazardous materials at the former
Li Tungsten Property on Garvey's Point Road in Glen Cove, Long
Island. Superfund is the federal program which addresses
hazardous waste sites across the country.

EPA's preliminary assessment of site conditions, which began on
April 16th, revealed a large quantity of slag, or material
emitting low-level beta-gamma radiation. Large quantities of
laboratory reagents, various hazardous materials in drums and
tanks, asbestos, transformers, as well as gas cylinders
containing ccmpressed liquids and gases were found in several
buildings on the property. Air monitoring, however, showed no
dangerous levels of organic compounds either on site or off site.

) As a result of the conditions identified at the site, EPA issued

: an Administrative Order on Consent to the current owners of the
property, GCDC, to stabalize all potential threats to the public
and the environment.

The following information presented in this fact sheet relates to
progress in characterizing and removing materials from the site
as specified in the USEPA Administrative Order on consent. This
information corresponds to site activities which have been

{ completed since the last public meeting held on September 26,
1989.

-more- 101216
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24 hour guard services have been maintained
at the site. A series of maintenance checks
and repairs to the fence have been made to
discourage access to the site property.

Twelve (12) 55-gallon drums were filled with
materials which exhibited radioactivity
levels greater than 2 millirems per hour
(mR/hr). In addition, a furnace chamber
exhibiting similar radiation 1levels was
crated for shipment. The 12 drums and
furnace chambers were removed from

the site for disposal.

Approximately 255 drums containing oils,
grease mixed organics and solids, PCB oils,
agueous solutions and decontamination solids
have been characterized. Arrangements for
disposal of this material have been made and
removal from the site (providing weather
conditions permit pumping of this material)
will occur over the next 3 weeks.

To date, 226 tanks have been inspected at
the site. There were no liquids or gases in
133 of these tanks. All remaining tanks
havz either been characterized or will be
characterized over the next 3 weeks. The
various liquid volumes which have been
tested indicate that generally acidic, basic
or neutral (rainwater) solutions are present
in the tanks.

Surface sediment samples from Glen Cove
Creek as well as a sediment core from
Hempstead Harbor underwent analysis for
radionuclides. These samples 4did not
indicate any elevated levels of
radionuclides above the expected, natural -
background levels.

As of January 15, 1990, thirty (30)

transformers/swvitches have been identified
on the site. The liquids in these
structures have been tested and
characterized. The transformers/switches
have been drained and the liquid contents
drummed for removal off-site. The carcasses
of PCB transformers will also be removed
from the site over the next 3 weeks.

All pressurized gas cylinders (other than
fire extinguishers), with the exception of
one, have been removed from the site.

-more-
101217
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The remaining cylinder will undergo characterization in order to
determine appropriate handling.

The site work described above was accompanied by air monitoring
to ensure these actions did not cause any change in air
conditions beyond the site boundary. The results of monitoring
indicate that on-site activities have not caused any change in
off-site conditions.

The remaining field work to be conducted at the 51te which is
anticipated to be completed within the next 3 week perzod will
.be devoted to removing the drummed material from the site for
“appropriate disposal. The contents of some drummed material will
have to adequately thaw so that it can be pumped into trucks
prior to removal.

‘Once the removal of the materials specified in the USEPA
Administrative Order is completed, a final report will be
prepared for EPA approval.

#4#
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